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‘!-arch 5, 1969

SUBJECT: 1969 National Technicnl  work-Planning  Conference of tl<e
Cooperative Soil Survey

TO: Recipients of Proceedings of the National Soil borvey
Conierence

Transmitted herewith are the Proceedings of the 1969 Nat‘onal
Technical Work-Planning Conference of the Cai,p:~etive Soil
SUKVey. Informstim  on so- o f  t h e  item i n  t h e  comittee
reports on which aSreenrnt was reached was relensed  imediately
after our conference through official channels for widespread
“se. I n f o r m a t i o n  o n  other  items on which there was agreemnt
will be released soon. But other items need further study.
Thus, these comittee reports should not be piven widespreadd i s t r i b u t i o n .  T h e y  

have no official status in their  present
f o r m .

F i v e  ( 5 )  c o p i e s  cl t h e s e  
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CONFERENCE  ARRANGEE&*S  AND PURPOSE

Roy D. Hockensmith

.

The 1969 Netion.  T e c h n i c a l  W o r k - P l a n n i n g  Conferewe  of the Cooperative  Soil  Survey Y..
arranged  and c o n d u c t e d  sooevhet  d i f ferent ly  than  in  formr  year . . Instead of holding com-
mi t t ee  mee t ing .  dur ing  the  conferwce, the eonmittce  work w.. done pr‘or to  the  Conference ,
mostly by correspondence. lhl.  shift in errengewents  requ i red  prompt  re sponse  to  reques t .  f rom
the  cha i rmen  o f  each  committee  to the member. of hi.  conmittee.

Each  of  the  comittee  c h a i r m e n  v.. allotted up to 2 hour. !althnugh  .ome r e q u e s t e d  e n d
used  le.. the.” 2 hours) for presentetio”  end diecussio”  o f  e a c h  c o m m i t t e e  r e p o r t . Sore o f  the
comnitree chsirmen  diatrlbuted  d r a f t  c o p i e s  o f  comnittee  repor t .  2  or  3  week.  in edvance  o f
the conference to the expected participants. ThI. advsnce prev‘ev  pr,rmltted  t h e  part‘c‘penta
to  become  more  knowledgeab le  o f  the  sub jec t ,  en ter  in to  the  d i scus s ion .  more  in te l l igen t ly ,
a n d  rho. contr ibu te  more  msningful  idea . . A  copy of each col~nittee  dra f t  repor t  we .  in  the
hands  o f  each  p.rtlcipa”t dur ing  the  presen ta t ion  and  diecusslon  of ,,ach  r e p o r t . Sow  o f  t h e
comn‘ttee  cha irmen  arranged  with other member. of their committees  to conduct . psnel  d i scus -
sion to bring out the highlight.  of  the r e p o r t s . T h i s  a r r a n g e m e n t  we. fairly .ucce..ful,  bu t
.  strong effort v.. required to get participerio”  from other. who were not member. of the com-
mtttee. Fol lowing  the  conference ,  each  comnittee  chairwan reworked the draft of hi.  coomittee
r e p o r t  t o  incorportlte  t h e  n e c e s s a r y  m o d i f i c a t i o n .  t h a t  r e s u l t e d  frcm the  
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Certainly  I bring regards fror: Kerr  Crart, o u r  n e w  A d m i n i s t r a t o r . Na: I  express his  rcgc.:i:.
t h a t  h e  co.vwt  a t t e n d  a n d  h i s  b e s t  wishes  for a successful  meeti:,,..

S o i l  :,ur”eys  made u n d e r  t h e  ilstional C o o p e r a t i v e  S o i l  S,lr”ey h a v e  became une of ti,, :..as~ I,,<-
ful and unique  serv ices  in  SCS.

T h e  rronferm  ums of  so i l  survey  in format ion  i s  increas ing  by  leaps a n d  b o u n d s . TQre  i s  an
ever-growing  number  of  contraits  m a d e  b y  local  u n i t s  o f  Sovernurnt  to help s p e e d  u p  soil st,r-
veys end to g i v e  i n t e r p r e t a t i o n s  f o r  u r b a n  e x p a n s i o n , f o r  develop:rs  a,>d f u r  other  purpoics.
T h i s  d e m a n d  i s  even  ROY  tnxin;  mr resources  i n  s o m e  e~eas--even  :iich f i n a n c i a l  h e l p  fron no:;-
Federa l  sources . I n  t h e  1967 ~iacal y e a r ,  254 s p e c i a l  s o i l  survay r e p o r t : ;  ( o f  r e c o r d )  wi ch
maps a n d  i n t e r p r e t a t i o n s  were  prepared  to  f i l l  local r e q u e s t s . For the fiscal y e a r  endin&
last July  we  had in  proceaa 6 3 3  s u c h  r e p o r t s - - a  whoppinS  70 p e r c e n t  increase.

T h e  S e r v i c e  a n d  i t s  c o o p e r a t o r s  are mapping W‘ce  as wch  as is beinS p:bl,shed in any ‘arm.
In addit ion,  we have 350 to 400 surveys where the field mapping is co: plcte and are ready for
p”bliCatl0”. We can readi ly  visunliz-  a t r e m e n d o u s  p r o b l e m  o f  makir..  soil surveys and gettin,:
this i n f o r m a t i o n  t o  the p u b l i c . T h u s ,  chellenge  Nc. 1  t h a t  I  want t o  l a y  before  you i s : Find
a  way  ro speed up the dlesemination  o‘ soil ~~ur‘veys  and i n t e rp r e t a t i ons  tu o u r  g r o w i n g  list o f
Users.

In rbis connection,  Administrator  Ken Grant  sends this word to ~0.1, and 1 q u o t e : “I 801  pe r -
s o n a l l y  c o n c e r n e d  a b o u t  t h e  Urge number of soil surveys that are e s sen t i a l l y  comple t ed  bu t
t i l l  not  be published under  present  schedules for  several  years. T h i s  i s  not sa id  to  c r i t i -
cize but ratherto recognize that  we need to explore every means to sccelcr.ate  pub l i ca t i on . ”

If the denvlnd f o r  t h e s e  s p e c i a l  r e p o r t s  c o n t i n u e s  t o  grow In this  same ratto--and it m i g h t - -
you can see how i t  would eat  into our  manpower resources  even  if non-Fsdcral  c o n t r i b u t i o n s
should pay al l  of  the co8t8  of such reports. I raise t h i s  q u e s t i o n : Can we Set the people i-o
sewice this SrowinS program,  snd still m e e t  o u r  o t h e r  ob,tct‘“ea?

Me m u s t  m a i n t a i n  a mapping  rate  of  around SO mill ion acres a year 1f we meet our goal  for  com-
plet ion of a once-o”er  survey of all our lends by the year  2000.  Around 75Q  mill ion acres of
rapping meet  current  standards. twice that mch remins to be done.

Let me s p e a k  b r i e f l y  about our  operetiona  in the Soil  Conservation  Service.

Me 8et pr ior i t ies  annual ly in  each State ,  with the State  Conservat ionist  consul t ing with Stale,
local ,  and other Federal  groupa to d e t e r m i n e  n e e d s . These needs  include (1)  the  compler‘on  of
soil  survey f ield work and publications; (2) requtrements  foe o p e r a t i o n s  p r o g r a m s  s u c h  ae re-
source conservat ion and development  and watershed pro,ecrs--or other such pro,ects;  (3) the
d e m a n d s  o f  o u r  reSu1e.r  conser”stIon  operationa;  and (4)  the requests  to  prepare special  aur-
“eys  a n d  interpetetions fo r  l oca l  un i t s  o f  Sovernmenc.

In this way we attempt to make the best use of Federal  and non-federal  funds available for
general  and  spec i f i c  work - - and  to  nake the best use of personnel  eveilable. I  don’t  think I
need  to  t e l l  you that it ia d i f f i cu l t  t o  s t r e t ch  t he  b l anke t  t o  cover a l l  o f  t he  co ld  f ee t  i n
this bed.

W e  are alao constantly faced with the problem of  maintaining product ion with appropriat ions
that  are steadily losinS  their p u r c h a s i n g  power. This you realize. A n d  a l though  i t  rakes
y o u r  t a sk  more dlfflculr, i t  doesn’t  make i t  any less  urgent .

By  wy of cannending  the work you have done, let me reminiece  for P m o m e n t .

I well remember the days when Dr. Kellogg, and perhaps others  of you, took a planetable. B
s h e e t  o f  w h i t e  paper, an alidade,  e n d  a aoila  a u g e r  t o  t h e  farm of a prcapective  cooperator.

W i e l d  R e p r e s e n t a t i v e ,  S o u t h e r n  ReSional  Techn ica l  Serv i ce  Center ,  For t  Aorrh,  T e x a s .
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end highway departments, and especielly  with the cooperating  etete agriculture, experilnent
*tetione..

In the United Stetea  we have been accustomed to evaluate public works, soil eurveya,  and simi-
ler reeo”rce  ectl”itLee  in terms of only direct benefits. Pran the point of view of the prin-
Cipel  effect0 on e conxmnlity  or other large are&?, these may turn out to be low. Ae I pointed
out, 8011 ‘“r”ey8  have cost-benefit  reties over a 25-year  period of 1:40 to 1:175.  Actuslly,
the reel benefits ere much higher if we teke eccount of the economic development of e county,
community,  or other  large area because of the well-known rmltiplier  effect. It has been our
hope to get some atudiea of these effects in order to get mire understanding of the real bene-
fite that soil eurveys have in comoln‘ty  development. I euepect  they would run three to eeven
time8  the direct effectn,

The completion of the current system of eail claesification  for printing goes ahead. As we
meke progress, additlonsl  problems ere uncovered 611 along the line from individual soil series
to unite of the higher categories. Ue are hoping that tboae units ebove the coil eerie0  end .

fulllea ten heve staff decision iu the next several weeks. We do not feel that publication of
.-

the eyetern ehwld be delayed.
l,

“e have ,t.rted in a 



RECEErT DE”El~~OPElENTS  IN THE  SOIL SURVEY  OF CAMOA

W. A .  Ehrlich*

.

UIW ;.rugrnn  i n  s o i l  s u r v e y s  has n o t  cha”Sed  nnlcll s i n c e  the i,,itiation in 1963  of the p r o g r a m
o n  stiil capab i l i t y  fo r  ag r i cu l tu re . Both  the invelltory o f  o u r  s o i l  r e s o u r c e s  tiIroug,,h  soi1 sur-
veys ilnd in t e rp re t a t i ons  o f  so i l  c apab i l i t y  fo r  ag r i cu l tu re  have bee”  v igo rous ly  pursued;
these acrivities were fol lowed in some provinces by sowz rapping  and grouping of soils in capa-
bililies for  forestry, wildlife and r e c r e a t i o n .

To date  the soil survey cove rage  by  r econna i s s ance  and detai led surveys is  about 300 willion
a c r e s .  Ihc inven to ry  o f  so i l  c apab i l i t y  fo r  ag r i cu l tu re  cove r s  abou t  335  mi l l i on  acres. Sur-
veys a”ti c apab i l i t y  i nven to r i e s  a r e  expec t ed  t o  con t inue  un t i l  t he  fo r e s t ed  area of a” eddi-
tional 600 “lillio” acres has been covered. In  the fo r e s t ed  a r ea ,  the k ind  o f  su rvey  followed
is a  broad reconnaissance type in which the mapping is  based principal ly o” interpretat ions of
ae r i a l  phutoSraphs  e n d  g r o u n d  control  is exe rc i sed  mainly  through the use of  hel icopters .  A
su rvey  o f  this k i n d ,  a l t h o u g h  Mre of an exploratory  type,  was carr ied o”t on about  150  m i l l i o n
acre8 principally in the “orther”  parts  of  the Great  Plains  Region.

The seventh  meetinr.  of the National Soil Survey Comittee  of Canada was held April 22 to 26 at
the IJnivcrsity  o f  Albert”, Edmonton. Reports  were  presented on the  texonomlc  aoil c lass i f i ca -
t i on ,  i n t e rna t iona l  so i l  co r r e l a t i ons , interpretation8 o f  soil survey  informstio”  f o r  u s e  in
crop yield asses8me”ts  and for  engineering purposes .  e”d on other  aspects  related to soi ls .

I” the taxonomic  soil  classif icat ion minor changes were made in  hor izon nomenclature  in the
Chernozemic,  Solonetzlc  and Gleyeolic  orders ,  and msjor changes  in  those of  the  Podrolic,
Exunisolic  and Regosolic. The Podzolic  Order  was split into two orders ,  Luvisolic  ( U . S .
Alfisol) and Podzolic  (U.S.  Spodosol),  the Luvisols  be ing  r ecogn ized  by  a textural  (arglllic)
B and the  Podzols  by a Podzolic (spodic) 8. With the Podzolic aoIls now are included the A c i d
Brown Wooded (Dystrochrept) types with Podzolic B horizons originally in the Srunisolic Order
(mainly 1nceptoso1s). To the Srunisolic Order ,  which has  “eu names for groups and subgroupe,
are added the Podzol Regosols  previously within  the Regosol ic  Order . This removal from the
Regosolic Order  resul ted in modif icat ions of  name6  and defini t ions of  the soi ls  remaining L”
this  group.

A  s ign i f i can t  advance  in  t he  c l a s s i f i ca t ion  o f  so i l s  was the adopt ion for  use ‘n the f ield of
the upper three categories of the Organic Order. This  and the  “Histosols”  as described in the
United States ,  which were developed on s imilar  concepts ,  appear to be the first classifications
on organic soils char hew been developed to this degree anphere in the world. Some testing
of cri ter ia  on organic  soils was done in  1968  and I t  is  apparent  rmch m o r e  i s  n e e d e d . Not all
personnel  in our  soi ls  unita  are famil iar  with the app l i ca t i on  o f  t he  c r i t e r i a ,  t he r e fo re  some
guidance  t h rough  f i e l d  t r i p s  i s  r equ i r ed . The organic soils tour in Western Canada in 1967,
when  f ive from the U.S.  par t ic ipated,  helped the westerners .  but  our  fel lows in Easter” C a n a d a
have not  had this  opportuni ty . A”  o rgan ic  so i l s  t ou r  o f  two weeke’  du ra t i on ,  s im i l a r  t o  t he
one in 1967, is being planned for Easter” Canada this sum~r.

A notable contribution was made by J. S. Clayton in  a report o n  international s o i l  correlation
in which three systems - the United States . Canadian and World systems - wee compared. The
rnatcrial in this  report  is  proving useful  to  persons concerned with genesis  and c l a s s i f i ca t ion ,
pa r t i cu l a r ly  t hose  t e ach ing  B course in this  f ield. The U.S. system is highly  regarded in
C a n a d a  a n d  c o n s e q u e n t l y  i s  receiving  a great d e a l  of at tent ion by teachers  in the f ield of
c l a s s i f i c a t i o n .

The topics of  crop yield assessments  and engineering applicat ions from interpretat ions of  soi l
survey information received some at tent ion for  the f i rs t  time at our national meeting. I t  i s

*Canadn  Department  o f  A g r i c u l t u r e ,  Ottawa,  Canada

.
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Pzrhsps  this information could be provided by a nat ional  representat ive of  the Experiment
Scati~o”. This  representat ive,  other  fh”n the Land Grant  Universi ty  representat ives ,  has  not
I.cen oftc” r e p r e s e n t e d  a t  t h i s  co”ferer,ce.

Simi~lerly, the information  o n  the curre,,t  c o m p u t e r  acti”‘?  work in soil s u r v e y  at the experiment
stations i s  lacking. Cmputar  fac i l i t i e s  nre b e i n g  u s e d  a t  P e n ”  S t a t e  to praccss our s o i l
~,teracterizetio” dam. P r o g r a m s  t” p e r f o r m  a l m o s t  all lobarecory calculntions are now in “se .
Phys i ca l ,  chemica l .  m ine ra log ica l  and mm  morpho log ica l  da t a  from 438 s”il profiles are s t o r ed
on magnet i c  tapes  for use in data acquisition and menipulatia”.

Finally,  we m i g h t  ask--how  is the new soil classification system  w o r k i n g ?
our f ield and laboratory data show that  i t  is not  working.  0”  a s ample  o f
( p i c k e d ,  d e s c r i b e d ,  c o l l e c t e d ,  a n d  appraved  by the state soil  scientist  “I
both,  the Experiment  Stat ion representat ive. the local and/or  P e n n s y l v a n i a

I” Pe”nsyl”a”ia,
100 modal soils
the corre1aror  or
reg iona l  so i l  sci-^.entist and occ861”“811y  the r e g i o n a l  wrrelstor, and l abora to ry  ana lyzed)  81, or t)l p e r c e n t

d i d  not fit t h e  c l a s s i f i c a t i o n . Pa r t i c l e  s i r e  classes for family g r o u p i n g s ,  t h e  argillic a n d
b a s e  saturatlo”, in that order, w e r e  t h e  c h i e f  o f f e n d e r s . Pcrha~~s  it m i g h t  h e l p  to g ive  a
r a n g e  to these and other cha rac t e r i s t i c s . P e r h a p s  there is a need far  fewer  requlrem?“ts  t h a n
t h e  many  now ou t l i ned .

I t  wou ld  be  he lp fu l  t” have  a”  add i t i ona l  r eg iona l  oxrelator visi t  the f ield more o f t en .  I ”
P e n n s y l v a n i a ,  “O regional  correlator has bee” on any field review for  three years .
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KEWRT  OF SOUTII2R:~  IWXONAL  TECHNICAL WORK-PLWNNIUC  CONFERlNCE
OF THE

NATIONAL  CWPEMTIVE  SOIL SURVEY

s.  A .  Lytle *

The bienr,ial meetin;:  of the SwLiwrn Kcgional Technical  Soil  Survey rlork-Planning C o n f e r e n c e
was held at Clemson University, C l e m s o n ,  S o u t h  C a r o l i n a ,  on July 9, 10, 11, 1968, vith C. W.
ELlerbe, SCS, Chairman, and C. R. Craddock, Clemson University, Vice Chairman. The attendance
of seventy-f ive included the land-grant  col lege representat ives of  nine southern States a n d
Puerto  Rico, Forest s e r v i c e , Georgia School  of  Forestry,  and the State Climatologist  from
S o u t h  C a r o l i n a .  T h e  Land “se Spscialist, Soils and Fertilizer Research  Branch of  the T e n n e s s e e
Valley Authority was present, aud was granted a voting membership in the conference.

The nine establ ished cormn‘trees  developed reports by prior wetings and correspondence,  and by
nretin::s at the  1968 conference . The fol lowing comn‘tteea  presented reports at the conference:

Conmi ttee 1. Criteria for Families,  Series and P h a s e s .

After a study of mineralogy classes,  recomnendetionlr  were made for  changes in  the defi-
n i t i o n s  o f  son!.?  classes, and for  fur ther  s tudy of  other  classes. The need was recos-
nized for  a  conference committee of  qual if ied mineralogists  to resolve future problems,
I t  wns  reconnnended  that a s u b d i v i s i o n  entirled “Source of Data” be added to new soil
s e r i e s  descrlptians. The  conmlitree  suggested that the S-60 Southern Regional Clay
M i n e r a l o g y  Cornnlttee  be requested to consider  the use of mineralogy in the clsssifica-
tion system and mpke reco-ndacions.

Cownittee  I I . Classes and Phases of Stoniness and Rockiness.

The  committee developed phase classes end names of phases of stoniness  and rockiness
s imi la r  to those  of  the  1966 Comnittee  report and reeomrended the use  of  percentage
of surface cover rather than the spacing between stones or rocks in developing phase
classes for  the  southern region.

Comoittee  I I I . Appl ica t ion  LO the iNew  C la s s i f i ca t ion  Sys t em.

The  ccnmnittee  reviewed Meemorandum  66 and recomnended changes  in.the percentnges  of
the inclusions  in napping  u n i t s . The  need warn  recognized for more emphasis on
water  table data end soil  saturation i n  d e t e r m i n i n g  sol1 wetnees. IL was recomnended
that a change be made in horizon des igna t i on  sy&ol~ for organic layers of mineral
s o i l s . The need for  maintaining B cotmm~nications  l ink between the old end new clas-
sif ication syetems  was emphasized.

cormi ttee 11. lnrerpretations of Groups and Categories Higher than the Series.

T h e  committee  c o n c l u d e d  t h a t  a d e q u a t e  guideline@  are available for making inferpreta-
tions  et any  l eve l  i n  t he  c l a s s i f i ca t ion  sys t em. IL r e c o m n e n d e d  that interpretat ions
for all important soils in the Region be developed. using uniform procedures end spe-
c i f i c  c r i t e r i a . T h e  Comnittee  r e c o m n e n d e d  that land capabil i ty interpretat ions at  the
fami ly  level  be included with this  project .

Cormnittee v. Soil Moisture and Temperature .

T h e  results of detailed study and testing by the committee showed that the depth-
d u r a t i o n  soil mo i s tu re  c l a s se s  p r e sen t ly  establiehed overlap classification units.
T h e  comnittec  recomended  that def‘nlLions  s h o u l d  b e  u s e d  to separste  “ater t ab le
fror, p e r c h e d  w a t e r  t a b l e ;  that the collect ion of  0011 ramperarure  data b e  c o n t i n u e d ;
and that t he  l i ne s  s epa ra t i ng  so i l  t empe ra tu r e  zones  be  r e f i ned .

* Department  of  Agronomy, Louisiana  State Un ive r s i t y



Comnietee~. G e n e r a l  Soil Naps.

The  Comlittee  vurking with  geocral soil  Imp, scale 1:25”,000 fouurl  that better  interpre-
tations  can be wade at  the Great  Group level  than at  the Suborder  Icve,. It was rccom-
m e n d e d  tbnt  legends for  small  scale Senersl e.oil mps  have ,xappi,,g unit desc r ip t i ons
in both rechnical  and nontechnical  l a n g u a g e . T h e  conmit tee recomawuded  tliat Eurthcr
teetin:, of 8~11 scele so i l  maps  shou ld  be  made  t o  deterniinc what  cnte;:>rical  levels
wi l l  be s t  s e rve  t he  needs  for t:.e rcgioi,.

Connittee  “ I I . Urban  xnterpretacions.

The  caomittee  found few examples where structure and design rcquireiwnts  tier” cbali:;ed
to  co r rec t  so i l  l imi t a t ions .  The  conanittec  r e c o m m e n d e d  that uaifor,n criteris s h o u l d
be  deve loped  fo r  evnluating  soils  data in terms of suitabil i ty or liniitntior>s  f o r  n o n -
f a r m  “see,  and that all interprctetive cri ter ia  be combined in one ~“urce.

Conrnittee  “ I I I . S o i l  Survey8  fo r  Forestry  Uses.

T h e  comnittee  emphasized the need by foresters,snd by owners and managers  of forest
lands for  more soi ls  information, i n c l u d i n g  interpretaelve data re l a t ive  to  so i l
problems reeulfing from the uee of machinery. It ves r e c o g n i z e d  tbet there is e n e e d
by  fo re s t e r s  fo r  more t r a i n i n g  a n d  e x p e r i e n c e  i n  t h e  use of the ava i l ab le  so i l s  in fo r -
mation.
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Comnittee  IX. Prior‘Ly  of Problems Needing Laboratory Study.

A preliminary study of the laboratory needs reported by the States  in  the Southern
Region  r e s u l t e d  i n  t h e  followinS  reconnxendacions: T h a t  all interested agencies in-
vo lved  with research effectinS soil  morphology,  genesis ,  and classif icat ion should
be  p rov ided  with  copies  of  information on the past ,  present ,  and inmediate  f u t u r e
projects  of  each agency in each State;  that adequate  pedon descript ions be prepared
for  ell r e f e r e n c e  samples;  that  members  of  el l  agencies  with cornnon  i n t e r e s t s
attend each other’,,  workshops; and that code numbers for analyses procedures of the
SCS Soil  Invest igat ion Report  No.  1 should be used on identical  procedures by al l
agencies .

S o u t h e r n  Reaional Hap F’rolect

This  project  vae approved in 1967, and the cormdttee  was enlarged in 1968 to include the State
experiment  s t a t i on  representatives,  the Stete soil s c i en t i s t s ,  and  ReStanal  T e c h n i c a l  S e r v i c e
C e n t e r  repreaentatlves (SCS) and other interested members  of  the  conference.

At  the  1968 conference,  agreement  was reached on the degree of density of road systems. lakes.
cities, a n d  tovne b e s t  s u i t e d  t o  t h e  





4.

5.

6.

7.

3 . 1  State

3.11 A conrnittec is strongly suggested but would not be required.
3.12 An individual. institution or agency  may originate proposals

Bt the State level, but it is hoped that they will  be dis-
cussed with other individuals or agencies or a State connit-
tee before transmission to the proposed regional cononittee.

3.2 Region

3.21 A five-man cormnictee  is suggested.
3.211 The Regional SoIl Survey ‘+Iork  Croup (Experiment Station people) will

prepare a list of individuals who are able end willing  LO serve on
the regional cormnitcee  and send it to the Southerr.  Soil Research
Comnittee  (SSRC). From this list the SSKC will designate tw names
for transmission through the office of the Principal Correlator to
the SCS office of the Principal Correlator LO the SCS Deputy
Administrator for Soil Survey. These individuals will report
annually  to SSRC.

3.212 lt is proposed that the Principal Soil Correlator will prepare  a
list of individuals in SCS who are able and willing to serve. Two
from this list shall be appointed to the Regional Committee  by the
Deputy Administrator for Sofl Survey.

3.213 The  Principal Correlator will invite the ReSional Office of the US
Forest Service to designate a qualified individual to serve on the
comnittee.

3.214 The terms  of office will be staggered. At the etarf,  one individual
appointed by SSRC end one appointed by SCS shall serve two-year
terms. All other terms are three years.

3.215 The  committee nay  elect a chairman if desired.

3.22 The Principal Correlator shall be an ex officio member of the comnittee
and can receive adv‘ce  and suggestions from the coxmnittee.

This five-msn  committee  shall be announced by the Deputy Administrator for Soil Survey
upon campletlon  of the appointxxnt  process.

This comnittee  shall be coneidered a permanent standing comnittee  of the Southern Soil
Survey Work-Planning Conference and shall present report6 and hold open discussion st
every wetl,,g  of the W-P Conference.

This proposed regional corm,ittee  nay ask the Executive Cowittee  of the Southern Soil
Survey Work-Planning Conference to appoint special comnlttees  or work Rroups for special
needs such as revisions or changes involving soil mineralogy.

For

(a)

(b)

Cc)

(d)

each proposal coming to it this regional cowittee will recooonend  either:

Forwarding the proposal to the appropriate person on the national SCS Soil Survey
staff or LO a nation*1  (or  international)  comnittee.
Refer the proposal through the Principal Soil Correlator to a parallel regional
committee  (or committees)  with similar problema.
Send the proposal back to the State for further tevting  or additional documentetlon
and justification.
Rejection.

co,wi  ttee neu.lbers

L .  .I. Bsrte11i
P. H. Beinrarh
R. .I. McCracken, Recorder
Henry Orsuki

David  Slusher
I4. E. Springer, Chairman
Eric Winters, Advleor



KEWRT  OF NCR-3,
NoORTlI-CmTRAI  KRCIONAL  TECHNlcAL COMMLTTEE

c. l.. scrivner*

1

i

Thi s  r epo r t  i s  i n  two psrts. Fsrt I concerns *etiv‘ties  of NCR-3, < nbqosed of  Experiment
s t a t i o n  represe”raLl”es. P a r r  I I  concern*  a c t i v i t i e s  *r t h e  North<.<:“tral Work-Planning
Conference of  the National CoopersCive Soil Survey.

I.

II.

Actlvitles of NCR-3

Th i s  r eg iona l  conmitree i s  c u r r e n t l y  c o n c e r n e d  vltb two pro,ects:

(1) A b ib l iography  o f  soi, su rvey  maps a n d  r e p o r t * .

(2 )  A  p roposed  r eg iona l  r e sea rch  pro,ec~  enti t led “Soil  Fabric and HLnerelogy  ** R e l a t e d
t o  G e n e s i s  a n d  Roductivity of Soils, Perticulerly in the North-Central  R e g i o n . ”

Both proJect*  *r* ** yet in t h e  p l a n n i n g  stage, b u t  t h e  p r o p o s e d  regions1  pro,ect h a s  b e e ”
s u b m i t t e d  t o  N C A  1, end it is hoped Lh*L  it will provide funds Lo the  Exper iment  



Forest Soila

This cowittee  is concerned with the need for collmunicatio”  betwoe”  soil 8cientiets and forest-
er*. A question  which q iSht be fornule.ted  from their discussions would be “Do standard aoil
surveys meet the need8 of foresters?” or “What are the “eeds of foresters?“.

En~ineerinn  A~~licetions  and Use of Soil Surveys for Suburban Pla-

This corrmfttee  waa concerned with guide sheets for interpretations. A major problem appeara to
be a lack of data related to the needed interpretat‘ons. Some N.C. 8tateB are feeling the need
in this area mare acutely than othera. UichiSan,  Ohio, Illinois and Wisconsin have begun to
feel the impact. The other  states will feel it later.

Soil Kxpholony  and Soil Family Criteria

This cwaaittee  used a different format in vhich  various members lead the discussion of Lopica. .c
TV0 observation@  were (1) that the use of clay  mineralogy ae classificetlon  criteria at the
felnily level is without rufficient  date, and (2) landscape position needs to be mot-e formal ly
recognized in the soil claanificatio”  nystem. L

SilCr ai<Rinci e
xzsa.!s

Thio caroltree’s sess ion.  vere very wel l  at tended,  ref lect ing the interest .  A c-n concern
appears  t,, be the con.,C~“t  need to keep all concerned parties  and orSa”iretio”s  informed o f
action, and deciaione. The conference went o” record ao approving a standing  regional coam~it-
tee for reviewing proposele  for changes in the soil claesification system after it has been
puhliehed. It w.8 uggerted  that the Rincipel  Soil Correlrtor  might  chair  the co,mdttee.

Rlority  of Problem, that  Need Laboratory Study end EstiPater  of Work  Required

Thir  ccmcaittse a t t e m p t e d  LO estimate the variou8  need8 .I a guide  to  SC.9  aoil survey  lrborator-
ien. It did not delve into the possibility of changing needs in the typen of laboratory infor-
mation that will be required.







5.

6.

Addit ional  s ingle purpose interpretat ions needed are recreatio”, watershed hydrology,  excava-
fions  bearing s t rength and frost  act ion porentisl.

W :Comni  ttce Gcllerol nups f o r  Kesourcc  
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A PROGRESS REWRT,  U.S. WREST SERIIICE

0. C. Olson

The prlncipsl  purpose of the Forest Service so116 program is to improve the overall quality of
resource mansgerntnt on the National Forest System lands. Achieving this objective  requires two
major efforts or outputs by the soil scientists--(l) obtaining end interpreting technical,
basic soil date,  and (2) assisting managemenr  in putting this information to “se. The data
col lect ion and interpretat ion effort  includes  condvcting  soil s”rveys and local soil investLga-
tions in both of which interpretive studies  sre integral end essential  parts.  Forest  Service
policy is to conduct soil surveys on all Natlonsl  Forest System lands and inLerpret the i n f o r -
mation for xlultiple  use management. The second ma,or output by the soil scientists is con-
cerned with the direct application of technical soils knowledge to specif‘c  management prob-
lems or situstions. We refer to this activity as our soi l  management  service. The services
of skilled and experienced soil scientists are mede  available to management and to other tech-
nical Forest Service people for advice and counsel on soil uses end management problems.

The longer we work with surveys, the more we become convinced that some kind of e cross tie
between technical soil information on one hand and lend “se decision meking  on the other is
Imre or less essential. Soil management service, which is e tie, provides, additionally,
o p p o r t u n i t i e s  for the soil scientists to work closely with a wide veriety  of dlsclplines and
experlenfe--foresters,  engineers, lendscape architects, range scientists, hydrologists, end
others. Thi, coordination and cooperation pays dividends in many ways.

The collection of soil and soil-related landscape information is carefully  designed and inter-
preted to fit the ilmediafe  and/or long-range meoagement  needs for each individual project or
survey (Lrea. During the past calendar year we conducted cooperative, detailed soil surveys on
come 2% million ecree nod special or reconnaisssnce  so‘1 surveys on another 4 million acres.
Reconoaiesence  surveys are prlmerily  made on large ereas where general or limited specific  in-
formatloo  is needed quickly to meet a definite manegemznt  purpose. Special, highly detailed
soil surveys ere lnsde on small ereee, too smell for the efficient scheduling of cooperative
soil surveys. l!oore  thee 6 0 0  s o i l  menagement  aervlce  ,obs  were 



USE OF SOIL SURVEYS

Gorge  H. Enfield  *

T h e r e  is no need to take your time describing the Soil Survey to you because  it’s too m u c h
l ike  desc r ib ing  e 60” or  daughter  to  their  mother . Y o u  know far more the”  I do about it end
can even recal l  some of  the labor pains during ite bir th.

The  soil 81rvey ttes i t s  greatest use outside  &lslIington. This  inventory or  appraisal  of  our
coil resource6 is  used by the me” in the f ield. Like al l  other  surveys i ts  use varies from
State to State and from county to county. Dne of the greatest problems is  to keep our ever
c h a n g i n g  c o u n t y  personnel  ful ly informed of  the resources available. As you know  we have gone
t h r o u g h  som transi t ion periods. Some of ue have known soils that have bee” give” three  or
m o r e  d i f f e r e n t  “em-es  in our l i fet ime. It is someLimes  a  l i t t l e  d i f f i cu l t  f o r  ou r  coun ty  ex t en -
s ion s taff  to  unders tand why there  should  be such a high divorce rete in e natural  system es
s t ab l e  e s  t he  so i l . The ever  changing county personnel  is  at a  far  greater  handicap.  There
ere times when agenta are moved from counties where the soils were formed on residual material
to e” eree late  Wisconsin glaciat ion or  from the Piedmont LO the Coastal  Plains. The names of
the soi ls  that  were once famil iar  are  now foreign. The  agents  must  leer” B “cw l a n g u a g e  a n d
unders tand the  meaninS of the words.

I ”  t he  ma jo r  egriculturel c o u n t i e s  w h e r e  t h e r e  i s  e noder”  soil  survey of  their  county,  i t  is
u s e d  a8 reference to  evaluate  and compsre  opportuni t ies  in  one eree with another .  To me this
is  one of  it* most i m p o r t a n t  uees. Where  i t  is  possible to become well  acquainted wiLh c rop
product ion pract ices  and yields  under  good management  with the main agricultural soils of the
county,  i t  @“es  e good idea what  ten be expected on the same soi l  types in oriier areas  of  the
county or *re*. It has bee” my belief that many  of  the wri ters  of  soi l  survey reports  are e
l i t t le  cautious a” their  yield eeticates of the verious c r o p s .  O f  c o u r s e ,  t e c h n o l o g y  i n  c r o p
production is  ever changing end l ikewise yield potentials  nuet  be revised to remain consis tent
with present resources and economic environment. The spread between the productive and unpro-
ductive soils  sometimes  appears  rother  “ a r r o w . Perhaps this  observat ion is  colored by whet
some  be l i eve  that the poor  farmers  are forced to cul t ivate the less  productive so116  while  the
be t t e r  f a rmer s  mig ra t e  t o  t he  f e r t i l e  lands. If  this  is  eo t he”  t he re  i s  a  bu i l t - i n  b i a s  on
evaluations of  land from observed yields.

r”ow to  the  quest ion,  How does  Extension make use of the reports? I” many of the rapid expand-
ing urban are88 the ci t ies  are  overrunning the countryside. S o o n e r  o r  later hOmecl”eR  stats
e i the r  e s t u d y  o r  p l a n n i n g  cowiseio” end they  of ten turn to  the county agent  for  help.  tiere
t h e  agent  is on his toes he acquainte  t h e m  with  the  so i l  su rvey . Sow of the county  s u r v e y o r s
ere col lege graduates  and know ebout the eurveys,  others have forSotce” ebour  them and up
until recently they were prlnarily built eround agricul ture  and omit ted the engineering phases .
Where old surveys are al l  that i~i evailable, the  agents  usually look for  help ei ther  from the
universi ty or  locel  Soil  Conservation Service to furnish addi t ional  information not  found in
the  reports.

I” come erees where  there  are  a rather  large mixture of  soi l  problems,  and especial ly where
t h e r e  ere g r ea t  d i f f e r ences  o f  op in ions  on site suitabil i ty,  e g r ea t  dea l  o f  t ime  i s  devo ted
to helping planning boards develop elternetive lend use maps based on soil  characteris t ics
and  l im i t a t i ons . This  provides e sound base from w h i c h  recomnendations  can be formulated. I”
cow a,-eas the locel govern‘ng  bodies  have employed extension personnel  and placed them on
their staff to help them develop the m a p s . They also work with the locsl people eo they will
u n d e r s t a n d  t h e  d i f f e r e n c e s  i n  t h e  s o i l  a n d  why certain action8  are recommended. Give” the
facts, a” informal public vlll more reedily accept  changes in  reSulaLlons  and restr ic t ion the”
w h e r e  t h e y  ere asked to confirm becsuae  someone  thinks it will be good for them. I” some
places this  requires  e nnrch  greater dereiled survey than nwet of  the  surveys  made 10 to  15
years ego. U n d e r  theee condit ions the suggest ion ie mede  to  seek the assis tance from competent
help t rained in Lhls kind of  work. No doubt you have bee” on the receiving end of such
I%q”esL*.

*Federal  Extension Service,  U.S.  Department  of  Agricul ture,  rlsshington,  D.C.



E a c h  year there are about  four mil l ion soi l  samples tested for  individuals  in this  country.
S o i l  t e s t s  are but  one c r i t e r i a  ee t o  a v a i l a b i l i t y  o f  p l a n t  n u t r i e n t s . These test6  o n l y  i n d i -
c a t e  t h e  q u a n t i t y  o f  solubl” nuteieints  in e w e a k  ext=ectent. They in no way indicate  the sup-
p ly ing  power  of the soil to replenish these nutrients once Lbey have been removed from the
solutiorr. N e i t h e r  d o e s  i t  r e f l e c t  t1.e speed  by  vh‘ch  this chan~r  will take place. Th i s  i s  a
charecteristic closely related to the soil characteristics associated with soil type. ‘men
prope r ly  in t e rp re t ed  so i l  tests provide a reasonnbly  good indicsrion where  there  will be prof-
i t ab l e  r e sponses  t o  en app l i ca t ion  o f  f e r t i l i ze r . Many  S t a t e s  h a v e  learnod that  some soils
p r o d u c e  g r e a t e r ,  a n d  others  lees, than you might  th ink and this cao be associated with certain
s o i l s . Where the type is known these are  associated with  the test results end as e result  pro-
vide a more accurate  Interpretat ion. Some of  the  States  using such informat ion ere Sew Y o r k ,
Mich igan ,  I l l i no i s ,  Wlsconsln,  I o w a . Xebraska,  and probably several  others .

A n o t h e r  area where extension  is makingIr good use of the so11 surveys is  in  land-use planning
with the f a r m e r s . With the rapid change in land “wership’and  expansion of  the comrciel
farmers ,  there  are many quest ions  on how to maximize the “et returns with the o&e= r e s o u r c e s
aveilsble. New York end Hichigan had held training progrem fo= farmers to work out expected
ret”=“8 based on the productive capaci ty of  the land. BY the  uce of aone p rac t i ca l  budge t ing
procedure the farmer can arr ive at  the returns  that  can be expected from various al ternat ives .
This p roces s  o f  l i nea r  programing  can be so complicnted  t h a t  m o s t  farmers  are not  willing to
s p e n d  t h a t  mch time p u s h i n g  a penci l ,  and now we are waiting for the d a y  when the computer
will do the work for them.

W e  h a v e  tried to efrees t h e  i m p o r t a n c e  of starring with cbe soil  and placing the l imitat ions,
now cul led perimeters ,  on the various situations. Y o u  see it’s possible to farm soma C la s s
VII land if properly managed and if this is all You have you would probably use it rather
than s tarve,  but  under  land s i tuat ion in this  country I doubt  i f  any would consider  i f  advls-
a b l e .

T h i s  type o f  educa t i ona l  work is  rather  intensive and i t ’ s  no t  pos s ib l e  t o  he lp  eve ryone ,  bu t
fo r  a few of  the leading fsrmers  that “ant to nake  such  a s tudy  the  p rocedure  i s  ava i l ab l e .

The one place where  the  surveys have been mst useful to “or extension people is to help  answe=
some o f  t he  n i t t y -g r i t t y  ques t i ons  abou t  l and  va lues - -va lues  ba sed  on  c rop  p roduc t iv i t y .  We
f ind i t  far  barter  to have B r e f e r e n c e  that we cm use and place the est imates  on the third
e n d  u n i n t e r e s t e d  partiee than to give it your  op in ion . By fol lowing this  act ion we are not
trying to pass- the-buck. w e  lust don’t see any room in a noose for more than one neck at a
time and we p r e f e r  that it not be ours  i f  we  can  avo id  i t .

There  a r e  companie,  such 118 c a n n i n g  factories tbet “ant  to locate In Borne c o u n t i e s .  e x t e n s i o n
has been asked  many tilns as to opinion where i t  would be met desirable.  The survey makes it
poss ib le  to  p ick  out ereae that best  meet  the crop needs and less  sub)ect  t o  h a z a r d s  t h a t
might cause  failure. Ve have had some factorlea e s t a b l i s h  t h e m s e l v e s  w i t h o u t  any Buggestion
only to find out later  they missed the boat .

I n  Illinoie, and I b e l i e v e  U t a h ,  t h e r e  wee en at tempt  to  adjust land asse88mente  t” e p r o d u c -
t i v i t y  r a t i n g . I know several times this has been considered. Under  these  conditiona,  uauslly
the  mpport  come  from the  State  s taff  ra ther  than county personnel .

Extension i tself  is  not  LID rmch c o n c e r n e d  88 how we can use the soil surveys  but  how we =en
get other people to use t h e m . 1” the las t  14 years  that  I  have been with the Federal  Extension
Serv‘ce,  I have  t r i e d  t o  m a k e  a t  l e a s t  o n e  p e r s o n  c o n s c i o u s  o f  t h e  n e e d  t o  get the s”=“eys  in
the hands of the people that will use them. To the best  of  my knowledge,  at least one or ‘“ore
pe r sons  i n  eve ry  State haa accepted the responsibil i ty to help ini t iate the soil  survey to at
l e a s t  t he  extension  personnel  i n  t h e  c o u n t y  s h o r t l y  a f t e r  a survey  h a s  b e e n  r e l e a s e d .  MAY
Sta t e s  have Jumped the  gun and prepared inter im report8 on their “vo. Agents hew rece ived
t r a in ing  t o  underetand  the differences  of  the major sol1 types  i n  t he i r  coun t i e s .  We  be l i eve
some progrees  ha@  been made. we k n o w  it’s not perfect irr some  States but  we b e l i e v e  t h e r e  a=e
places you would agree eom remarkably successful  work is being done. Some of  the States  have
fu l l  tim stqff w o r k i n g  i n  t h i s  a r e a . Illinois, “irglnia, Indians.  Cal i fornia ,  and New York
hew  eoml t op  men i n  t h e  f i e l d . WIecon~ln  is good b u t  t h e i r  man is  on loan to one of  the
S o u t h  American  countr ies  a t  preeent.

ue believe you have -de the surveys qui te  usef;ll, but we would he pleased if  you wou ld  bo ld
to  the  Englieh  name for the soil  types for a few mare years for  some of “B o l d e r  m e n  b e c a u s e
we are havfng  a hard enough time keeping up with the few cbangee you do make.
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WE USE OF SOIL WWEYS IN THE BUREAU OF SECL.WATIUI~

I rish to express my spprwiation  to Dr. Kello8.e  snd Dr. Hockensmitb  for providing this
oyport”“ity  to attend your National Technical Work-Planning Conference. Because of the many
and varied uses made OF the soil survey within our agency, we have Found it most helpful to
participate in both your regional and the national work-planning -onFerences.  In thib period
of growth, improvement, and  further developllent  OF the 7th Approximation, it is particularly
important that user agencies remain -breast  of the new  concepts and progress being msde.

Ibe Bureau  of Reclcuuatioo  is engaged in  mult lple-purpose water develolxwnt  in the
17 Ye&?rn  Statea and  in Hawaii and Alaska. Ye are also wsisting  *me  of the developing
nations in planning  multiple-purpose projects. “ithin  the Bpectrum  or multiple  UBes,  including
irrigation, pwer generation, flood control, recreational developnent,  fimh and wildlife prcs-
ervaticn,  salinity repulsion, municipal and industrial wdtcr supply, and pollution abatement,
the 0011 8ur”ey  provide8  a data base of much usefulness.

In planning the irrigation phase of water resource developments,  the soil surveys pro-
vide a guide to the soil conditions and land Forms in the proposed project area. Were  soil
6urvey6  are available, our work is Facilitated by having an interpretable grouping of Fact8
regarding the soil6  of the area. Our interpretations are given in the Bureau of Reclamation
“Irrigation  Sultsbility  Classif ication.” Toe classificatioc  Is founded upon en economic bsse.
Accordingly, boundarlea  of 8011 mapping units llnd irrigation suitability classes do not neatly
coincide, nor should we expect them to. mere  is, however, closer correspondence in some
are86 than in others. For example, we find a close correspondence in the Yillamette  Valley
and a very poor correspondence in the Spokane Valley. Horeover, the economic basis makes it
necessary to f it  our irrigation suitsbility  l,and  clsss  criteria  to the economic,  @yaicsl,  a n d
social entirorunent  of the proposed project. Reg.rdlesa  of the obvious differences in our
r e s p e c t i v e  survey objectives ,  soi l  survey nerves @ever81  impartant Functiona.  lhesc  arc to
(1) provide knowledge regarding soil  coodltioas  and  land forms in an area proposed for irri-
gation,  (2)  eatab1i.h  . basin for  transferring irrigltioo  experience b e t w e e n  nreas, a n d
(3) provide guidance and help reduce field vork in performing broad inventory studies of
irrigation 
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STATEMEhT  PROM T”E  BVRUV OF LAND &WAGE,W,T

Ronald L. Kuhlma”

.

*

We appreciate the opportunity to attend this work-planning conference. The Bureau of Land
Wxagernent  recognizes that we have a pressing need for effective soil. information LO assist in
the formulation of management decisiona affecting the 450 million acres of public lend under
our administration.

Ue have found that the present SCS capability ratings of Class “I and Class “II for rangeland
do not provide the resource manager with sufficient information LO identify the productive
capability of rangelend soils under the local climatic conditions. We now  feel that we can
identify what is needed from these classes. Therefore, we have developed procedures that are
compatible with National Standards Soil Survey procedurea  but specifically directed to asaiat-
‘“g in the decisions made by the Bureau.

The BLH soil inventory procedures are patterned after the National Standard Soil Survey tech-
niques in tcrmi”ology,  analysis, sample collection, profile descriptions, classification, and
-PPw. This  will provide continuity in BLU’s soils program with those of other groups and
agencies. These standards establish intensive end mDde=ate  survey techniques. BLU’a  soils
program obJectives  will allow that moderate and recannaiaaance techniques be used in most
8‘t”et‘O”s.

emphasis  is placed an inventories with interpetetions  that vi11 apply directly to =ea”u=ce
management needs of the public lands. It vi11 also include soil classification for land use
planning such (18 zoning, retention end disposal (thene’are  BL?l  terms). lbhe  inventory proced-
ures contain two mspping levels: (1) Law  intensity and (2) high intensitx.  The low intensity
will be the standard inventory conducted o” r,,st public lends end will consist of collecting
adequate soils data to satisfy most managemeent  demsnds. Beceuse  public lands contain area
tbet are inaccessible. due primarily  LO rough and mountainous terrain, the inventory system is
designed for flexibility to include a broad, rcconnafssance-type  inventory but still yield
adequate data for planning purposee. Tbe high intensity inventory haa  been designed for
special studlea on specific siren or arees  planed for intensive use end requiring detailed
i”fornat‘o”.

The inventory procedure developed will expedite the collection of roil dsta in a standard
uanner . It i. anticipated that the inventor‘ea  will be conducted by Bureau Soil Sc‘entieta
who are not only well qualified but who  understand the needs of the long-range Bureau program.

We recognize that sub8tant‘el  assistance can be obtained from soil ‘“formation in estimating
site potential and lim‘tat‘on~  and in forrulat‘ng  other Judgment which increase8 the validity
and effectIvenew of oanagement  decisions. This is a first step in the long road to full
“tilirationl  of ,011s information.

B.ecent  Accomplishments

Since our lut report in January 1967, we have made aubatantial  progrese  in eatabliahing  a
posit ion for  aoils con8idarat‘on  in the Sureau.  Th‘a inc ludes :

1. The development of . work load for aoil acienti~ts  in several  States 8~ a resvlt of
epecialired  wmietanee  from our Service Canter coil scientists.

2 .  T h e  c o m p l e t i o n  of our Policy llanual  reg.srding  soils lulnagemnt.  Thin  policy describer the
a011 inventoric.,  interpretations, and cooper.tive rurveys  on the Public Domain.

3.  The complet ion of  our So110  Hanual  draft dencr‘bing  (1) baeic 80‘1  prineiplen  and (2) ap-
plication of #oils data  in ELM  f ie ld operation, . The field procedures and techniques in col-
lecting, using,  and interpreting soils informetion  are included in this nu~nusl.

4. Cooperative Studies - We are cont‘“ui”g  L.c. fund the development of extensive aoil inven-
tory procedurea  through cooperative research atudiea.

.



These studies by State include:

Colorado - Colorado State University i, conducting studies that emphasize rage production
potential in relation to soil morphology and charecteriratio”.

USGS in continuing to study the Badger Wash Watershed including ite eoil end vegetetio”  rela-
tlonahips.

Idaho - University of Idaho is involved in apeciel studies concerning the use of ADP in the
s t o r a g e  and retrlevel  of soils date.
AL5  is under  co”tr.ct to intensively ncudy the hydrology of small 



and are not applicable to extensive area8 of range and forest lands.  Another problem is  the
continuity of soil surveys. Generally, standard aoil  surveys have been limited to the pri-
vately owned and agricultural lands. Thus, large blocks of adjoining public  lands with grazing
p o t e n t i a l  or o ther  po ten t ia l  remain  uneurveyed.

How  Uould We L ike to Use Soi l  Infc.rmntCon

We want our resource management people to have a good understanding  of the nature and basic
characteristics of soils and to be able to effectively interpret soils data so 8s to provide
assistance in forrmlating  mrltiple use management decision8.

we would like  to be proficient in the conduct of both intensive and  extensive soil surveys and
to be able to effectively  interpret the findings. With the aid of our new  manuals, we can do
this.

Increased emphasis manpower-wise, by BLM  n,st be directed to the vtole subject of acile.  We
cannot hope to give adequate emphasis LO soil factor8  and characteristics in making management
decisions without e substantial  increase in time  and effort devoted to the subject. We rmtnt
train our f ie ld people in  the use of soil8  date (IS well (1s 1dentlfIcetlcn  o f  so i l  p rob lems .

We e x p e c t  managaaent  fntarpretetiona  o f  so i l s  da ta  w i l l  con t inue  to  preeent  problem  b e c a u s e  o f
h i g h l y  v a r i a b l e  r e s o u r c e  condition8  and  mul t ip le  re8ourcen  usea.

.

.
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DISCUSSl(r:I - USES  OF SOIL SUK”EYS  IN
Ttlii  RlNEA”  OF INDIAN AFFAIRS

.

c

.

,

O u r  r a t e  o f  m a k i n g  i n v e n t o r i e s  has 6lwed  a great d e a l  since  I l a s t  reprtted  to this wC,rk-
pliin.,ini:  conference. tie i”“e”t”ried  less than 1 . 5  milli*”  a c r e s  duri,,g  the past iie,d  senson.
This  bri”,:s “UT total acres  inventoried  to nearly  40 rrillion  “ClCS, which leows a  little ““er
10 mi llio”  acre6  of India”  l a n d s  reniaining t o  b e  m a p p e d . T h e s e  remaini”!:  acxes nre p r i m a r i l y
f o r e s t  

llnds 

 S i n c  

 w   are 2243erilng completionof  th   a p p e l n g  f  



in the second grade “e teach sonuz of the basic problems in resource 1,e.e and ma,,age,nent  that
.lre caused by soil differences. W C believe this will help to simplify our educational job.
,J~.SCUSS~O~S  1” m”y cedes CS” b e  limited t o  o n e  or more  basic  probleus t h a t  are s i g n i f i c a n t  to
a local area, Understanding of such basic  problems aleo creates e “vby”  for applicari~on  of
measures or practices. The creation of a “why” is often helpful i,, ,notivati,“g  people to
cbenge their way of doing things. So-w of the basic problems we use ace water and fertility
:loldi”g  capacity, movement of water, air, and plant roots vithin  the soil, soil workability

and erosion eusceptibility.

The third  eree of teaching is the principle of teking care of each basic problem. This step
gives flexibility of choice to the operator elloving  him to fit development, use,  and  manage-
ment into his own economic end social conditions, A” example: I8 uee of the. principle  o f
using cover to prevent water erosion. Stubble rmlch tlllage,  mulching or sprayjng  by highway
department8  and plastic covers by contractors are all ways ‘of carrying out the principle -
but the one to be used is determined by associated economic or social  pressures.

The fourth grade in this approach is the teaching of ways to carry out each principle taught.
In the past we feel meny of the people we have worked with were started et thla  grade level
wlthout the beneflc  of the early grades. This m?y be in pert why many conaervstio”  progrsms
have had a slow acceptance by operators and perticularly  the acceptance of the need for soil
inventor‘=*  in p1anntng. We are finding mire and more thet unless operetora  fully understand
and ere capable of subsrentielly  contributing to the decisions ebout the development, use,
and msnegement  of their reswrces  they will very likely not carry out plans developed concern-
i n g  their  re*ources. Knowledge of needed practices or nees~res  ls helpful I” thst  it gives
the operator the benefit of what others have done to take care of the eeme  kind of problems
and forma a baefe  for estimating cost and labor requirement for doing a job.

In carrying out our educations1 and training program, we ere using most of the conventIona
visual aide co&i”ed  with field trips and informational publications. Land, pasture, and
range Judging contelti,  are encouraged in our cooperation vlth the Federal and State extenaio”
servlcee. We believe these contests  are one of the better ways of teaching what we have eet
up as the firnt grade - the teaching of the basic concept lands are different end should be
used, managed, and developed in e manner suitable to each.

As further guidance Lo our program we have designed out soil and range inventory reports for
each inventoried area to furnish much  of the needed informat‘o”  for teaching these 
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IL4TIONAL  SOIL.  SUKVEY PKOORAM  AN0 THE  fI”REA”  OF P”“r,Ic  XOA”S

Harold T. Rib*

It is indeed a pleasure t<r participate in t h i s  c o n f e r e n c e  a n d  to d i s cus s  some of the r e l a t e d
ilCLi”itieS  of the B u r e a u  o f  Public Roads. In  the  more thaq  ten years that I lwue w o r k e d  w i t h
and used so11 s u r v e y  r e p o r t s , I have b e e n  i m p r e s s e d  w i t h  t h e  vsluable e,,gineerin: in<“r,aati”n
c o n t a i n e d  i n  theee  r epo r t s . It 1s nuteworGly  that this i”f”roaLio”  ha5 incr.:Liscd i n  quanrity
and q u a l i t y  o v e r  the y e a r s  to wbcre  it Li”li CoYer‘s  a large v a r i e t y  o f  engiwcrir,g  endeavors.
T h e  g u i d e l i n e s  ior the inclusion  of tt,is e x c e l l e n t  i n f o r m a t i o n ,  7 itnt informrJ,  i s  l a rge ly  the
r e s u l t  o‘ the  work acc”mplisl:ed at f o r m e r  c o n f e r e n c e s  o f  t h i s  t y p e .  You are .t” he congretu-
late*  for such f ine  work.

T h e  Bureau o f  Pub l i c  Roads has b e e n  i n v o l v e d  w i t h  t,,e Nnt‘onol  So,, Survey  Pcrrgran. since the
e a r l y  1950’s and has  beer ,  e leadirx: advoca t e  In the use  of  these reports  in the Kghway  f i e ld .
There  is no need to review our coope ra t i ve  p rog ram VlLh SCS “Yer  the years, or our recent  *e-
duction  in  pa r t i c ipa t ion . This has been adequately discussed by Mr. Pelzner et previous meet-
ings and can be found in the proceedings. what  I would like to do ‘6 to  review some of  the
Bureau’s overall goals for this program, note the degree to which the goals have been achieved,
and indicate “or present  act ivi t ies  related to the SCS program.

Three of the Bureau’s goals in this program were: f i r s t ,  t o  i n c r e a s e  t h e  value of t,he s o i l
eurvey  report8  t o  e n g i n e e r s  t h r o u g h  the inclusion of  spec‘al  e n g i n e e r i n g  s e c t i o n s ,  w r i t t e n  i n
terms  engineers  could unders tand;  second,



In conclusion,  it is seen thet  some of the  Bureau’s  major  goals in this  cooperative  program
have coma to fruition, although more work ia at111 needed. Sven though our direct parttcipa-
tion has dim‘nlshed, we  are still interested  in promotinS  t h e  c o o p e r a t i o n  b e t w e e n  S t a t e  aoil
scientlste e n d  soils engineers. We are always adw,ncinS  the use of these excellent repor‘~~
in the highway field. I  fee l  conf ident  in  predict ing  that  en nwre  of these soil s u r v e y  r e p o r t s
become available, engineers will use them even more extensively. I also think  that  with  the
i n c r e a s i n g  n e e d  f o r  s o i l s  inforwation,  espec ia l ly  for  reSiona1  plenninS  of major trensporta-
tion systems, the data furnished by the Soil Scientists will be sought after aven more  “‘SOP
OUSlY.

Thank  you.



ABOUT THE LEGEND  Ok‘ TI1E-__

FAO/Ut\‘ESCO  S O I L  MAF  O F  TILE W0HI.D (*)

I. INTRODUCTION

A’ jo int  project  for the preparation of a Soil Map of the World,based  on internat ional
roope,ratio”,  was started in ,961 by  FAO and UNESCO. The map is being compiled, at a scale
of I:5,‘000,000, from existing  mater ia l  and from addit ional  information co l lected  in  areas  where
specific data u,ere  lacking. A” international Pane, of experts. representing the major regions
of the world. advises the project a” scientific and mcthodologiral  m a t t e r s . Furthermore ,  coope-
r a t i o ”  has been r e c e i v e d  f r o m  a  g r e a t  “ u m b e r  o f  soil scientists  f r o m  m a n y  c o u n t r i e s  w h o  have
contributed original material and have assisted in thr organization of firldwork  and correlation
meetings.

Drafts of different continental maps, prepared in the framework of the project,  were
preeented  at the Eighth International Congress of Soil Science held in Bucharest  in 1964, The
Advisory Panel, at its meeting in Moscow in ,966, reached a” agrremcnt  a” thr principles to
be applied for the conetraction  of a” international legend. A firat draft of the world soil m a p
was presented  at the Ninth International Congress of Soil Science held in Australia in ,968.
Upon recommendation of the Congress, publication of the map will start in 1969. It will b e
produced in sheets with continental or sub-continental coverage and be accompanied  by  expla-
natory texts. It is aimed at to complete the map for thr next International Congress of S o i l
Sci.Z”cL-.

II. SOIL U N I T S

In preparing a legend which can be applied on a global baaia. one ia faced with the fact
that  at  present  there  i s  no gemrally  a c c e p t e d  system of soil c l a s s i f i c a t i o n . The different
ay#tema  presently in use show profound divergencies as a result of differences in approach or
in relation to the different environments for which they have bee” created. It therefore
appeared necessary to establish a common denominator between the different soil classification
Bystems  and to combine into one outline the major soil unita which  have  bee”  recognized  in
different parts of the world. I ”  th is  respect .  internat ional  aoil corre lat ion  IVBL)  and is a”
important aspect of the project.

The  “Definition. of Soil Units for the Soil Map of the  World”  (FAO,  Rome,  ,968)  were
premented at the last Soils Congress in Australia. The proposed units and their definition,
were agreed upon in principle. T h e  commenta  and suggestions  for  improvement  are now be ing
incorporated into a final draft. The  amended l i s t  o f  mail unit8 i s  g ive”  hereaf ter  :

fe) P r e s e n t a t i o n  b y  R .  Dudal,
Soil Carrelatar  (FAOI,  .t t h e
Technical Work-Planning Conference of the USA
National Cooperative Soil Survey
Charleato”.  27-30 January 1 9 6 9
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FLUVISOLS

oystric Flurisols
Eutrir  Fluvieols
Calcarir  Fluvisols
Cleyic Fluvisols

R”EGOSOl”S

Dystric Rhegosola
Eutric Rhegosols
Calcaric Rhegoaols

AR ENOSOLS

Dystric Arenoaols
Eutric Arenoaols



.

.

This  Iis1  reilecls a manocalegorical claasificatiov  of soil units. including  what appear
to be  the  “major  so i l s ”  

 

 

 



IV. CLIMATIC VARIANTS

The preparation of #ofI  maps on a regional or continental scale has shown that certain
soils. though occurring in different climatic conditions, have a similar morphology and chemi-
cal  compo.ition. The occurrence of similar #oil. in different environments  may result from :
(1) weak  #oil development on recent sediments which do not yet reflect a marked iofluence
of the climate on soil formation (e.g., for Fluviaole);  (2) the dominant influence  of one or
more soil forming factora  other than climate (e.g.. the occurrence in different climatic belts
of Podzole  on quartz sand,.  of Andoaols on materiala rich in volcanic glass or of Vertirols
o n  sediment8  rich in montmorillonite): (3) the effect of previous  weathering cycles on soil
formation a., a result of which *oil8 #how marka of climatic conditions  which no longer prevail
( e . g . , .the occurrence of Ferralrolm  in sub-arid conditiona or of Chromic Luvfeol6  in humid
temperate.area#l.

The definitions of #oil unit8  given below do not reflect differences in soI1 temperature .
a n d  aoil moisture  unleaa such differences  are correlative with other #oil  characteristics  w h i c h
can be preserved  in #amplea.  H o w e v e r . it ia felt that. in recognition of the importance of
t e m p e r a t u r e  a n d  moisture  as #oil  propertie a# well a# production factors.  #fmilar noilw I
occurring under different climatic condition8 should  be referred to as climatic variants.  The
number and nature of such “climatic variants”  i8 under study. They could be marked on the
soil map by an overprint of dotted boundaries or z%ttention  could #imply be called to their
occwrence by *howing  maJor  climatic ~ubdiviaion~  on an inwet map. An attempt in made to
m a k e  separations  which, be#fdea  a pedogenetfc significance, alao  have a broad eCologfc*l
implication which would open the way for establishing,  on a regional baai*. l relatfoo8hip
between soila  and their agricultural potential. thus  increaning the applic~bflfhl  of wtull l cale
aoil map,.

.
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3. Pair-groups  do not have specific equivalents in the list of units for the Soil Map of the
World. Those which are separated on the presence of a petrocalcic  horizon are shown as
prtrocalcir  phases. as explained above. The abruptic (alb)aquic  pale-soils often qualify as
I’lanosols. Th? oxir subgroups fit the Nitosols. The remaining ones are combined with the
argi- o r  haplo-groups  fe.g. Argiudolls; Haplustalfs, etc.).

4. Considering the scale of the Soil Map of the World, a number of subgroups of the 7th
Approximation cannot be shown separately, e.g. vermic,  g l o s s i c ,  pachic,  lrptic,  aeric,
cunrulic,  ultic, udic; mollic  s u b g r o u p s  Bre separated  in the Yermosols  and Xeroeols  o n l y :
vertic and andic  subgroups in the Inceptisols: albaquic subgroups in the Pale-groupa. Alfic
subgroups are separated in the Paammenttl  only: oxic subgroups only in the Pale-groups.
Ustalfs.  Xeralfs  a n d  Quarzipsamments.

Correlation table

Soil Map of the World USDA 7th Approximation
(Units, December 1968) fUnits.  March 1967)

FLUVISOLS

Dystric Fluvisols
Eutric Fluvisols
Calcaric Fluvisols
Gleyic Fluvisols

R HEGOSOLS

acid (1).
Fluvents non acid

1 CalC2Zl?OUa
(Fluventic) Aquents  (2)

I
Orthents (3)
Psamments  (except oxic  Quarzipenmnents  and

alfic  Psamments)

Dystric Rhegosols
Eutric  Rhegoeols
Calcaric Rhegosols

AR ENOSOLS

acid (1)
non acid
CalCareOua

Dyetric Arenosola Oric Quarnipamment.3
Eutric  Arenoeols Alfic
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.S”i, Ma,, 111 t,,r World
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RAixKERS__-__

Aii  I~OSOI~.S

VERT‘SOLS--

YERMOSZ

Haplic  Yrrnm*als
Calrir  Yern~osole

cypsic  Yernlosols

Luvic YFrmosols

non Mollic  Camborthids
n o n  Mollir  Calriorthids  with calcic  h o r i z o n
n o n  Mallic  Calc ior thids  with ggpsic  h o r i z o n
non Mollic  Waplargids

XEROSOLS

Haplic Xerosols Mollir  Camborthids
Calcic  Xero*ols Mollic Calciorthids  with  calcic  h o r i z o n
Gypsic  Xerosol* Mollic  Calciorthids with gypsic  h o r i z o n
Luvic Xerosola Mollic  Haplargids

SOLONCHAKS

Gplic  Solonchaks
Humic Solonrhaks

Takyric  Solonchaks
Cleyic  Solonchaka

Salarthids
Salnrthidic  Calciustolla
Salorthidic  Hapluatalla
Salorthida  (8)
s a l i n e  phases  of  Aquepta or  Aquents  (9)

SOLONETZ-

Haplic  Solonetz

Humic  So,onstz (
(
(

Gleyic So,onetz

Natriboralfe.  Katrudalf..  Natr”stalf8.  Natrixeralf.

Natralbolls. Natriborolls,  Natrustolls.
Natrixerolla.  N a t r a r g i d s ,  Nadurargida,
Natric  Palearejds.  Natric  Palexerollm

PLANOSOLS (10)

Hapl ic  Planosols
Humic Planosols
Solodic  Planomls

Albaqualfs ( a n d  mamc abruptic  aquic  Pale-soila)  (IO)
Argialbolla  ( a n d  some abruptic  aquic  Palersoils)  (10)

- (11)



Soil Map of the World USDA 7th Approximation
- -

CAST,\NO%EMS  (12)--

CIlF:RNOZEMS  (12)

Haplic  Chernazems

Calcjc Chernozeme
Luvic Chernorcms
Gleyir Chernozem*

PllAEOz.EMS  I121

Haplic Phacozems

Calcaric  Phaeoeems
Lwic Phaeozems
Gleyir  Phaecaem*

CAMHISOLS

Haplic Cambisols
Eutric  Cambisols

Calraric  Cambiaols
Vertic Cambisols
Humic  Cambi.ola
Andic Cambisol,

Haplic Luvirols

Chromic Luvisol#

Ferric Luvisols

Albic Luviaols Eutrobaralfa
Plinthic Luvimols Plinthoxeralfs,  Plinthuatrlfe

Gleyic  Luvi~J* Ocbraqualfa, Umbraqualfa

PODZOLUVISOLS

Gloasudalfs.  Ferrudalfa
Gtos.abaralf,

Gloa8aq”alf.Cleyic  Podzoluviaoln

Haplustalls  (except salorthidic once)
Calciustolle  (except salorthidic ones)
Argiustolls

H?.plClb0~0*1~
Vermiborolls
Calciborolls
Argiborolls
Calcic Argiaquolle

( Hapludalla
( Vermudolls lin part, 131

Vermudolls  (in part, 131
Argiudolle
Argiaquolls  (except calcic ones)

Dystrochrepts  (except andic ones)
Eutrochrepta  (without carbonates in the cambic

horizon) (except the andic onea)
Eutrochrepta  (with carbonates in the cambic horizon)
Vertic Eutrochrepts
Haplumbrepts  (except andlc ones)
Andic  Dyatrochrepta.  Eutrochrepto and Haplumbrept#

Hapludalfs
AgrudaUo

( Haploxeralfs

I
Haplustalfe  (except oric onea)
Rhodoxeralfa  (except oxic onea)

( Rhodustalfa  (except orlc ones)

( Oxic  Haplu&lfs
Oxic  Rhaduntalfa
Oxic  Rhodoxeralfa

.

L
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Homo-Ferric Pacizols Orlhods (except  placic  oncsl ( i n  p a r t ,  14)
“rhric  Podzols Orlhads  ( i n  p a r t ,  14)
Ferric  P”dZOlS Ft-rr”d*
Hurnic  Podzols Humods  (cxcrpt placir o n e s )
Haric  Podzols ( Placorthods

I Placohumods
( Placaquods

Cleyic Podzole Aquods (cxccpt  $,cic  olws)

ACKEOLS

Haplic  Acrisols (
I
(

Humic Acri8ols
Pl inthic  Acrisole
Gleyic  Acriaols

Hapludults. Rhadudults
Haplustullr,  Rhodustults
Haploxrrults.  Rhodoxrrults
HUltUlt8
Plinthudults, Plinthaquults
Aquults  (e:xcept  Plinthaquults)

NITOSOLS

Dystrir  Nitosols

Eutric Nilosols

FERRALSOLS (15)

Haplic  Ferralsola
O c h r i c  Ferralsols
Rhodic  Ferralsola
Humic  Ferralsols
Pl inthic  Ferralsole

Oxic  Palchumult~,  Oxic  Paleuddts, Ode Paleustulta
Oxic Palexerults

Haplorthox,  Acrorthox,  Gihbaiorthox

Eutrorthax  (in p a r t )
HUlI0X
Plinthaquox

HISTOSOLS

Dystric  Histosols
Eutr ic  His tosols

LITHOSOLS

Dyetric Lithosols
Eutrir  Lithosole

Histosola
acid
non acid

Li thic  subgroups .  very  shal low c lasses



(1)

(2)

(3)

(4)

(3)

(6)

(7)

(8)

(9)

The  dystric  end eutric g r o u p s  w i t h i n  t h e  Pluviaols and the Khegosals  arc s e p a r a t e d  e t
p” KC1  4.2. This is somewhat lower than the limit between the USDA acid and nonacld  rcec-
Lion classes *epareced  at  p” water  5 . 5 , T h e  flSuro of pH EC1 4 .2  has  been adopted in
analogy with the separat ion made between Dyscric and Eucric Hletasols  which la wed in the
C a n a d i a n  6011  classif ication.

Unlike  f o r  the Paslmnents, t h e  reaction  c l a s se s  a r e  slea applied here  to  the  coarse tex-
c u r e d  Rhegosole  sod Pluvisols  f o r  t h e  seke of  u n i f o r m i t y .

T h e  s e p a r a t i o n  b e t w e e n  Drthents  and Pee”aw?“te ‘6 mede bj, using  t ex tu r a l  claares. Arents
ere grouped with  the  uni ts  of  which they ahov fragrents of dlegnostlc  h o r i z o n s .

Halaquepts  are not shown  separately;  they sre m a r k e d  86 sodlc p h a s e s . Neither do the
Hydcaqoenta  h a v e  B spec i f i c  p l ace ;  part of  them fal l  into the Thionic Gleysole. PSS__
quents  are s h o w n  a s  B coarse t e x t u r e d  Ch6S  of one  o f  t he  o the r  G leyso l s .

For the Celcie Cleyaols the depth limit of the calcic hor izon haa been set at 100 cm, 80
t h a t  b o t h  Calciaquolls  sod Calcic “aplaquolls  f e l l  i n to  this u n i t .

The  need hae been felt to make e further subdivision  within the Haplic Andosols  in order
to r e f l ec t  the separetion  b e t w e e n  Dystxaodepte,  Sutrendepts  end Hydmndepta. It  appeared,
h o w e v e r ,  fhet not enou.9.h  informet‘on  was avai lable to make such a eubdlvlstan  et the
scale of  the map.

I t  has  been at tempted to  mske P fur ther  subdivis ion between Pell- and Chrom- 



(15) The de f in i t i on  o f  t he  Ferrslsols m a t c h e s  t h e  one of the Oxlsols. T h e  s u b d i v i s i o n  of t h e
Ferralsols, howeve r ,  f o l l ows  s different  out l ine.  The Rhodic Fe r r s l so l s ,  no rma l ly  fo rmed
o n  b a s i c  materials, cover most of  the  Eutrorthox. The  Haplic and Ochric Ferralsols cover
t h e  Haplorthox, Acrorthox a n d  Gibbsiorfhox. T h e  O c h r i c  Perrsleols cover part of the
kaolinitic famil ies  general ly occurr ing under  condit ions of  permanent  humidity in eque-
toria1 r eg ions .

F’AO,  Rome

January .1969
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"NITED  STATES DEPARIWXT  OF AGRICUL'NRF
soi, Conservation  service

NATIONAI,TECKNICAL"OHK-PLANNING  CONFWRJWCE OFTHECOOPEHATIVI  SOIL SURVEY
Charlestan,  South Carolina

January 27-30,  1969

RERXT OP RIE COMJJIWEE  ON TKHNICAL  SOIL MONoOw\?tlS

Regl0”e.l canmittee  Reports.

lhree 1968 Reglooal  Technical York-Plsnning  Cooference  cantitter  reports 0" ~chnlcal  Soil
Ilonowyapbs  were re+ieved. ‘he reportl,  were  Prom the "ester" (W), North Central (NC), and
"ortheester"  (RE) Regions. ,V,e Southern Region did not hsve 8 monograph comtittee.

The three regio~l committees (U, NC, end NE) agree that technics1  monographs (ore needed 811
set forth I" Soils  Memorandum-39  (Rev. 1). lhey also agree with the reccnmendations  of the
1963 Natio".,,  Work-Planning Conference canmlttee  report regarding the content of technicel
nonogrzaphs  and the break  for which they should be prepared. lhese itema (listed in Precea-
ing sentence) do not present  problems to the completion of technical monoKrapha.

AU thmse carmittces  (U, WC, ME) reported difficulty In placing h‘gher priorities o" the
preparation of technical  monographs than on other more preesi",?  jobs euch (LB the "CY classi-
flcatio" system, soil correlation, and the coordi"atio"  oi soil interpretations. The corn-
mitteea alao expressed difficulty i" finding qualified soil scientists to work on technical
mo"oRrapba. "itbin  the Soil Conacnatio"  Senlce  mo.,t  felt that the best opportunity for
c‘rapleting technical mooographs  16 to obtain (on a contrsct basis) qualified a011 scientists
who have retired. Oraduate students working on advenced  degrees  can contribute also to the
caepletio"  of techoical  soil monographs. Securi"g  priorities for this work and obtaining
qualified men to vrite the mooogrsphs we the two major  problems in getting more  m o n o g r a p h s
prepared *

Progress on Technical Monographs.

1. 'Ihe  technical soil q onogrwb of the "aahville  Basin  (Mx 



lb@ National CcmaIttee  on Technical Moonogr.phe ,uggcata  that eooaidentlon be given to tech-
nical monograph8  about soil talca aa wall ~.II technical  monographs for specific  8011 areas.
me "monograph tara" publication  ~ollld  be In the higher cate&,riea  of the new'  syetem, but not
all vould be of the same category. It my be pcwible  to hare  ame monographa  at the order
level ouch a.8 for the Vertisols,  the Oxisola,  and the Eistosols;  other taxa way best be dis-
cussed at the suborder and perhaps #OOC at the great gro"p.

Organization of monolp.pha  by taxa would 8&e In-depth dI,cussIons  of soil geneaim  clearly
possible. In-depth treatment of soil gene&s by geographic  area11  (technical aoil monograph
ape..)  Ia difficult for two reaaon~. One IS that a mo"0grapi-l  area ia not large  anougb to
cover the full r.nge of. taxon; and the other im that every  monograph area has several  te.xa, *
eve,, at the order level, and to expect authors to cover caprehensively  the generis of all
taxa in B monograph ana Is unrcalI&Ic. (he Central  Ba.Io  in Tennessee, for example, haa
tive taur at the order level.) Purthermore,  such coverage, if It ver& possible, vould result
in conaidenble  repetition because wile  of a given  taron  my occur in aeveni  monograph

s

.reaa. Al80  It would result in the Information about the geneais  of the soils of a taxon be-
ing scattered aaong aever.  publications r.tbsr  than being concentrated in One.

Another mason far q o(LoBIIphs by taxa relates to 1nforaatiDn  l totrgc, procerming, ati re-
trievalby  the we of automatic data procewing. Within (L few years YC plan  to have our basic
.oIl data I" a corputer  ,y&em. IhIm  will WC pasible  never.1  thinga  not feasible nay.
Among these  .re -king au~riea  of data about soil  chancteristicw, including lintits;  making
n-w," .ultlple  regrclsion  walynea;  end testing un~ hypotheses. While  autolpstic  data
proceasing  also vi11  have important application8  to monograpbe  of soil areaa,  it would  con-
tribute more  to mcaographm  af taxa.

In general, the outline ooy wed for technIce  mc~ographs  could be followed, with  nome adjust-
mts, for the soil  taxa  mcaognph. Ia place  Of a soi1 association nap,  a aall-meale  rap
would be wed to q hw the location of the ,oIl taxon  being discus‘ed. It would nd be
practical to descrfbe  and dlaeuss  all of the wail ~erle~  under a high level taxon,  althou&%
discua8ic.n  Of the nubgroups  mI@t be conaldered. la-depth diecuasioxw  of nOI geneail,
particularly of the relevant diagnostic horizons  would be erpcted in monograph8  0~ soil +,a=.
'Ihe  follwing I, a lirting  M ordera l "d l ,bordere Ia the "N aoil cla8niflcetion  #yatem  tbat
#how prtimc  am taxa to be dlacwsed  in the propaed  new noil  tara q oaographnr

EntimlB
VWtiSOlS
Andepta
Aqueptl
C&npts
vropepta
tkblapts
Albolla
Aquolla

Cdttec  Rcammdatirm. l

1. That  the 



4. That the lationel  Work-Planning Conference of the Natinnal  Cooperative  Soil Survey
continue to encourage the preparation of technical mor,ograpt,s.

5. That the National C3mmltter  on Technical  Monographs be ,,lnc+d  on e stnndby  basis
1.0 report on activitiee  or recoameodations  made by reSiona1  conferences on technical mono-
graphs or Monographs of Soil Baa to the next Rational  Work-Planning:  Conference.

T:,c  National Soil Monograph Canmlttee  revieved  regional cOmmittee  reports  on benchmnrk  soila.

me bencbmRrk  aoil coromIttees in the Northeast and Midwest mRde no recommndations. ?he
Western regional committee urged that SCS State staffs  and representatives of agriculture,
experioent  Stations stimulate interest ir writing  benchmark reports. 'R,e Southern reSlon did
not have a beochwwk  6011 crmnaittec.

Ihe 1%7 Nstlonal Work-Planning Conference report on technical monographs reported bl can-
pleted benchmark reports  and 27 in progress.  Of the 2', in progrees,  3 were ccapleted  in the
last two years (2 from the Western Ststea and 1 from  the Northeast).

All regional comanittees  reportin erpresaed the 88~~ problem--lsck of priority for doing this
u0rk as Canpared  to other  more pressing tasks. With ADP soon to become a reality a- soil
scientists have q"estio"ed  the need for preparing benchmark reports.

Ihe ,,atiooal  Cmm,ttee  feels that it ia important to ssaemble  basic data by kinde of aoil into
benchmark soil ,qorts  for "8e in soil  correlation and soil interpretations whether or not
ADP is used. Toese  data are needed to "feed into the computer" ae well as to be available
for those msking  decisions daily.

Recomendation.

1. Ihe Ilatiooe.1  Coamittee  recoamends  that efforts be continued toward  the ccapletion
of benchmsrk  noi1 reports.

me National Soil Monograph CoDrmittee  revlewed  regional  ccamittee  report,, on small-scale maps
and legends r.6 they applied to published  soil surveya, special reports, and K&D project re-
ports.

Tne Southern and the Veatern  regions  had a cotittee  on general (surll-scale)  soil ups. Both
regional ccmmlttee8 explored the compilation and we of small-scale rrmpa  ati interpretive
legends. Sce,e  trials were lnde in the Southern States using differrnt  categorical levels of
the new claseification  eystem  on small-scale maps. All recommendationa  Dade by the committees
were vithin  present Service  policy.

Recormcndation.

1. lhe Ilational  Committee urgea  thst all soil scientists making small-acale  asps
follw  the guidance provided in the following: (1) 90118 Memorandum SCS-33 (Revised), August
14, 1961; (2) Advleory  Solla-12 isrued September 13, 1967;  (3) article in My 1968 isaue of
* COMervation  rmgazine  on small-scale raps.

EWBLICATION  OF SOIL SlJW!JX  MAPS AND INFOIUUTION

‘l,,e Aationsl  Caamlttee  on Technical Mo"ographa  revlewd  this re&onsl  committee report. A
national c&ttee  does not exist for thla  topic.

,,E Ue‘tern  regio" had a coamittee  on publication of soil survey rape and iniormation.  T,,e
objectiw of the crmnittee  "a.~  to help sped up and improve published aoil surveys.



Ilo recoanndstions  were r&e that hsd not been coneiderrd  previously by a national canmittee
appointed by the AdmIoIstrator  two yeara ago for improving soil surveys and reducing CO&~.
SOa luggeationa wade in the report indicate a need for a better understanding of so,ne  of the
taska  involved in preparing sol1  surveys for publication.

A IKV soils  ew?eorandula  eetting  forth suggested chs,,ges  in forrat  of published soil surveys
in in final draft  ion. Also a draft guide to authora of soil handbooks and soil eurvey
manuscript* ia in final  review form.

'Iherr  Ie need for the State6 to take a more a&lye  part In beelpiog with  the final task of
publication, Including help on oap caapilatioo  and editing. !lbis Item Ie diecussed  io nore
detail In the "atio"a1  CommIttee  report entitled, "Soil S,r"ey Procedures."

Connideration  l hoold be given to hsviog eomeone from the Washington Soil Survey etaif dIecUss
,,ith Ember@  of the regional  vork-planning  conferences the "arlous  problems relsted  to pre-
paring aoIl surveys ior fir.81 publication.

Members  of the 'Rchoical  6011  Monograph Ccaittee:

4%. A. I)arnes C. w. Koechley
A. J. Baur W. E .  UcXinrie
l J. A. DeYat A. C. Orvedsl

Coy D. Saith
l FZudolph UlrIch
A. A. Klingebiel,

Cheirpsn

*not plreeent  for ccenaittee  meeting.

note. on di8cwsIon  by the conference following presentation of cammittee  report.

0. D. Smith:

I)artcllit

Scrivoert

nacar

IWa1:

Johnew:

KlI~biCll

Wchnical  Soil  Monographa

Pr.,g,wa  on technical .oIl monographs has bee,, very dI,couragiog.  After ab.bcut
eight yeara we have only ooe monograph re.dy  for editing (Wa.hrille  Basin).
Serenl.  othere  are under way but way not be capleted for another year or tvo.
::~bou$nU;  easier to find authora  to "rite about taxa of the OFY classifica-

. Ve might  try thi. for the "olliaole,  Rietoeole,  .nd Vertieola
at the order level and others at the aborder.

Yooogr&s  of aoI1tax.e  would  #erre  (L wider r.nw  of people. Par example, loil
acienti*tn  In tieada  would  be interrated  In a monqwph  on Hlato8ol8.

VritIog.onoglrpha  of .oil  taxa will not get .uay frm provIncI~liem.  Authorr
will write meetly  about the thinga  they knew locally.

I like the Idea of soil taz. .ooogr@,l. Toey  would be especially useful  in
teaching.

Why not l lant our efforts toward rritiog  about diagnoetle  horizons.

TAO hu Prepared a l oaoglrpb on Vertieols  with 40 contributon. It seers like
. ueefol l ppmeh.

Rgloaal  caittee. .ay not k-e in a good po.Ition  to work 00 soil  taxa wno-
gapbabecuuetaxa cr08a re@mnlboundarIe~. lbe National Caalttee  ay wed
to help *elect the taxa to be dImcwde-3  and to guide the extent of the a.~~a
m tala woo&r@,  should cover.

mere  y be ,,wcrou.  problem  that need to be relolved  before proceeding with
8011 tur monogrnphs. Our c-ttee  thcught  mooogr.phs  on loll t.u shared
prai.c  lad wanted  to pre,ent  tbe id.% to the latloaal Vork-P,.Mlng  Coofer-
CIICC. If thla &rmp felt it .uorthy projeat then we l u(lgeat the regional
coafemncem  react to the prowal. Ye ICC no remon  why my author could not
write  a mail taxe monograph about Vertlaole,  for example, within  a State, a
warp of Statea or regIoa, the UnIted Statem, or the vorld. Ilhe lwgcrthe
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area to be eovemd the more likely it Vovld be necmmary to have  more than one
author. Certainly ‘wilt&X8 mOno&TWhl ?or broader areas vould be preferable.

Ro di,cu~sloc,  Iron the floor on bencbDdrk 1011..

Oenera1 (small-wale)  8011 I(aps

Koechley: Be au-e  that proper  bale msps m-e used.

"o dircusslon  from the floor on publication of soil survey  w.pli and informtim.

‘he report  ~a, .ccepted by the Coni.3moce.



~‘~~,‘o’t  Of the  Cotn”llttcc  “”  Clars~s .lntl Phases  of Stoniness  B”d Knr!,i,l~ss

‘IYliS is the third report prrpared  1,) lliiS ronmlittec  fur ti,-c Nation~ll  so,1  survey Conference.
I’,r<  paration  o f  t h i s  r e p o r t  h-16  follmw.~d  a  d i f f e r e n t  procrdurr  tlmn used f o r  the two previous
I’v,>“rts.  The C*rmIittP<I  d i d  n o t  “wet this y e a r .



3. report of the N o r t h  C e n t r a l  ~rglonal  Comnlttee

This committee reported “that because  of more important work no high priority or even low
priori ty was given to ini t iat ing field studies for  test ing classes af s t o n i n e s s  a n d  r o c k i n e s s . ”
T h e  conmitree  did recognize the need for mare Information on size of rocks, spacing between
rocks and percent of surface covered with rocks. It WBB their conclusion  that s i n c e  o n l y  tl
very small  area of  each state in  the  North  Centra l  Region is subject to using classes of
s t o n i n e s s  a n d  r o c k i n e s s  t h a t  they  s h o u l d  not attempt  LO m a k e  recommendations  but to react to
rccormnendations  made  in o t h e r  a r e a s . With this in mind the committee reacted to recolmnenda-
t28 Tm
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(4) ‘The  d e f i n i t i o n  o f  r o c k i n e s s  classes b e  b a s e d  on perrentage  o f  rock-exposed  surcacs.

Class Approximate  Percentajic  of
R o c k - e x p o s e d  Surface  _

1 Less than 2
2 2 - 10
3 10 - 25
4 25 - 50
5 50 - 90
6 More  than 90

2  r o c k i n e s s ThPfa  r o c k y  complor  ( a s s o c i a t i o n )
3 II Theta  v e r y  r o c k y  c o m p l e x  (association)
4 8’ Theta  r:xtremely  rocky  camplcx  (asso‘iatio”,

T h e  R e g i o n a l  cormnittees i n d i c a t e d  t h a t  t h e i r  Conmittefs  on C l a s s e s  a n d  P h a s e s  o f  S t o n i n e s s  a n d
R o c k i n e s s  w o u l d  b e  d i s c o n t i n u e d . I t  w a s  the belief  o‘ t h e s e  c o m m i t t e e s  t h a t  they h a d  rontrib-
utcd a l l  they c o u l d  f o r  the p r e s e n t . l’,,cre  still exists the need f o r  testinp the c r i t e r i a  f o r
s t o n i n e s s  a n d  rock‘ness  c l a s s e s  to make  s u r e  t h a t  t h e  c l a s s  limits  a r e  r i g h t  a n d  a r e  sign‘fi-
canL to use a n d  m a n a g e m e n t . C o n s e q u e n t l y ,  t h e  r e p o r t  b y  C o m m i t t e e  2  w i l l  b e  r e f e r r e d  to
a g e n c i e s  c o n d u c t i n g  s o i l  s u r v e y s  f o r  t e s t i n g  a n d  cement

Membershi,, o f  Comity

F. J. Carlisle,  s e c r e t a r y
s. A .  l.ytle
J. J. NO11
Cl. C .  Olson
A .  H. Pascball
6. “. Smith
_I.  n. Williams.  Chairman

Notes  on Oiscussion  of t h e  R e p o r t  b y  t h e  C o n f e r e n c e

Swanson: P a i n t e d  out that the “0”  c l a s s  d e s i g n a t i o n  m a y  b e  a m b i g u o u s  i n  w o r k  w i t h  c o m p u t e r s .
H e  s u g g e s t e d  that t h e  c l a s s e s  b e  d e s i g n a t e d  1, 2 ,  3 ,  e t c .  i n s t e a d  o f  s t a r t i n g  w i t h  0.
If was a g r e e d  t h a t  t h e  n u m b e r i n g  of c l a s s e s  w o u l d  b e  c h a n g e d  t o  start w i t h  t h e
number  1 .

RUSt: A s k e d  i f  t h e  comn‘ttec  b a d  c o n s i d e r e d  d e f i n i n g :  t h e  c l a s s e s  o f  s t o n i n e s s  i n  metric
u n i t s  i n s t e a d  o f  inches a n d  f e e t . T h e  c h a i r m a n  i n d i c a t e d  t h a t  t h e  m e t r i c  cquiva-
lents c o u l d  b e  added p a r e n t h e t i c a l l y  follwiny.  t h e  E n g l i s h  u n i t s  o f  measure.

Hagihara:  I n d i c a t e d  t h a t  t h e  B u r e a u  o f  L a n d  M a n a g e m e n t  will  b e  i n v e s t i g a t i n g  m e t h o d s  o f
c l a s s i f y i n g  d e g r e e s  o f  s t o n i n e s s  d u r i n g  t h e  cmiog y e a r .

Flach: P o i n t e d  out t h a t  s t o n i n e s s  c l a s s e s  5  a n d  6  arc n o t  m u t u a l l y  e x c l u s i v e  as p r e s e n t e d
in  commit tee  recomendation  2. He w o n d e r e d  if both classes are needed .  The  cha i rman
indicated  that  foresters  th ink the  d ist inct ion  is a useful  one  far  interpretat ions
of importance to forest management. I t  was  agreed t h a t  d e f i n i t i o n  o f  c l a s s e s  5  a n d  6
sAould  bc a m e n d e d  to m a k e  t h e m  m u t u a l l y  e x c l u s i v e .



Da”i.?lS:

alit,,:

Faur:

J o h n s o n :

Hagihara:

Silll”“s”“:

Carlisle:

Or”edal:

Simonso”:

H”tChi”ge:

Grossman:

Bartelli:

Asked if the point-count  grid s y s t e m  o f  m e a s u r i n g  degree  o f  s t o n i n e s s  h a d  bven coo-
sidrred. T h a t  m e t h o d  would g i v e  p e r c e n t  a r e a  c o v e r e d  w i t h  s t o n e s  a n d  i t  w o u l d  b e
f a s t e r  t h a n  t h e  lime trao~ect  m e t h o d .

Said p e r c e n t  o f  area  rovered  b y  stones i s  n o t  adequate  for s o m e  i n t e r p r e t a t i o n s
m a d e  f o r  f o r e s t  m a n a g e m e n t . I n f o r m a t i o n  0 ”  sire 3”‘l s p a c i n g  o f  St”“eS  is needed t”
d e t e r m i n e  w h e t h e r  s t o n i n e s s  will l i m i t  “ s n a k i n g  out”  logs. e tc .  The commi~tse
recommendation  would provide for i n d i c a t i n g  two size classes, “ s t o n y ”  u p  t o  2 4
i n c h e s  i n  d i a m e t e r  a n d “bouldery”  for  stones l a r g e r  t h a n  2 4  i n c h e s  io d i a m e t e r .
This would be in addition t o  s p a c i n g  b e t w e e n  stooes.

A s k e d  h o w  t h e  p r o p o s e d  c l a s s e s  o f  s t o n i n e s s  a r e  r e l a t e d  t” t h e  p r e s e n t  (m)
classes.  For stones about  o n e  f o o t  i n  diameter  the propose* classes 0 ,  1, 2 ,  ant, J
w o u l d  b e  q u i t e  s i m i l a r  t o  t h o s e  c l a s s e s  i n  t h e  @,&. Stoniness c l a s s  4  i n  fh0
w w o u l d  b e  d i v i d e d  i n t o  p r o p o s e d  c l a s s e s  4  a n d  5 . Haur  a n d  No,,  t h o u g h t  t h e l

p r o p o s a l  o f  the connnittee w o u l d  n o t  result in  l a rge  changes f r o m  p r e s e n t  n a m e s  ‘ o r
s t o n i n e s s  p h a s e s  i n  t h e  N o r t h e a s t  Region b u t  t h e r e  w o u l d  b e  s o m e  c h a n g e s .

S u g g e s t e d  t h a t  s t o n i n e s s  c l a s s  6  m i g h t  b e  d e f i n e d  a s  h a v i n g  s o m e t h i n g  l i k e  7 5
p e r c e n t  o r  m o r e  o f  t h e  s t o n e s  t o u c h i n g  o n e  a n o t h e r .  T h e  limit  b e t w e e n  c l a s s e s  5
a n d  6  m i g h t  b e  s p e c i f i e d  t h a t  w a y .

‘

S a i d  h e  d i d  n o t  l i k e  t h e  o p t i o n  o f  “ s i n g  “ e x t r e m e l y  s t o n y ”  f o r  b o t h  c l a s s e s  4  a n d  5 .

R e p o r t e d  t h a t  t h e  B u r e a u  o f  L a n d  Haoagement  h a d  f o u n d  t h a t  s t o n e s  u p  to a b o u t  15
i n c h e s  i n  d i a m e t e r  d i d  n o t  b o t h e r  r a n g e  s e e d i n g  drills m u c h .

Comnented t h a t  h e  a g r e e d  t h a t  t h e  s t o n i n e s s  c l a s s e s  s h o u l d  b e  d e f i n e d  i n  q u a n t i t a -
t i v e  t e r m s ;  t h e  s t o n i n e s s  p h a s e s ,  h o w e v e r , should b e  d e f i n e d  i n  t e r m s  o f  s o i l
b e h a v i o r .  HP  t h i n k s  w e  s h o u l d  w o r k  f u r t h e r  o n  t h i s .

Commented  t h a t  t h e  i n t e n t  o f  c o m m i t t e e  recormnendation  3 was n o t  t o  d e f i n e  s t o n i n e s s
p h a s e s  i n  t e r m s  o f  s t o n i n e s s  c l a s s e s  b u t  t o  p r o v i d e  g u i d e s  t h a t  w o u l d  l e a d  t o  s o m e
u n i f o r m i t y  i n  “ s i n g  s t o n i n e s s  t e r m s  i n  n a m e s  o f  phases.

S u g g e s t e d  t h e  l i m i t  b e t w e e n  st”“i”ees  c l a s s e s  0  a n d  1 yes to”  natr”~ f o r  s o m e  i n t e r -
p r e t a t i o n s ;  i . e . .  a  s p a c i n g  o f  1 0 0  f e e t  was t o o  small.

S u g g e s t e d  we need to work more o n  t h e  n a m e s  p r o p o s e d  i n  r e c o m m e n d a t i o n  5  f o r
c o m p l e x e s  o f  n a m e d  k i n d s  o f  s o i l  a n d  r o c k  o u t c r o p s ;  t h e  f o r m  o f  t h e  n a m e s  i s  t o ”
similar  t o  c u r r e n t  c o n v e n t i o n s  f o r  n a m i n g  m a p p i n g  “ n i t s  as p h a s e s  o f  s e r i e s .

Comnented t h a t  r e c o m m e n d a t i o n  5  w o u l d  b e  a m o d i f i c a t i o n  o f  c u r r e n t  c o n v e n t i o n s  f o r
n a m i n g  c o m p l e x e s  o f  soil a n d  r o c k  o u t c r o p s . Simonson  p o i n t e d  out t h a t  t h e
comnittee recomnendations  d o  n o t  h a v e  t h e  f o r c e  o f  i n s t r u c t i o n s .

A s k e d  w h y  t h e  c o m m i t t e e  reconrmended t h a t  s t o n i n e s s  c l a s s e s  b e  d e f i n e d  i n  term,8 o f
s p a c i n g  b e t w e e n  stones a n d  r o c k i n e s s  c l a s s e s  b e  d e f i n e d  i n  t e r m s  o f  p e r c e n t  o f  a r e a
c o v e r e d  b y  o u t c r o p s .  W h y  t h e  d i f f e r e n c e ? T h e  r e s p o n s e  was t h a t  t h e  d e f i n i t i o n  o f
r o c k i n e s s  c l a s s e s  i n  t e r m s  o f  p e r c e n t  o f  a r e a  c o v e t e d  t h a t  a r e  g i v e n  i n  t h e  u .
a p p a r e n t l y  a r e  n o t  c a u s i n g  s e r i o u s  d i f f i c u l t y  a n d  t h e r e  d i d  n o t  s e e m  t o  b e  suffi-
cient r e a s o n  c o  c h a n g e  t h e m .

Reconnended t h a t  t h e  r e p o r t  o f  Comittee  2  b e  r e f e r r e d  t o  t h e  a g e n c i e s  c o n d u c t i n g ,

s o i l  s u r v e y s  r a t h e r  t h a n  t o  t h e  r e g i o n a l  comoittees  of  the  soil s u r v e y .  H e  t h o u g h t
t h e  r e g i o n a l  comnlttees  h a d  c o n t r i b u t e d  aboot  a s  m u c h  t o  t h i s  sub,ect aa t h e y  c o u l d
f o r  t h e  p r e s e n t .

T h e  r e p o r t  was a c c e p t e d  b y  t h e  c o n f e r e n c e .





The Northeast committee reported in 1966. A table from their report summarizing their findings
is included in Appendix II.

The Western State. analyzed 17 families (about 120 series). The results of this study together
with a sumwary are included in Appendix III.

The reports from the four regions  show similar series criteria and are used for similar classes
o f  s o i l s . None of the regions proposed specific limits that the various criteria should spa”
before a new series is proposed. Ranges  in  s ingle  characterist ics  vould be easier to specify
if other characteristics remained constant. Probably when our descriptions are computerized the
computer wil l  be able  to tell us the ranSes in properties we have allowed within a sail series.

The Southern Regional Committee discussed mineralogy and made several recommendations. These
include:

1.

2.

3 .

4.

5.

6.

7.

A study of the desirability of extending the mineralogy of the clay fraction to at
least  include f ine- loamy and f ine-s i l ty  famil ies .

A revision in the definition of the fine-carbo”atic.mineralogy  class to r e a d :  “ C o n -
tains more than one-third (by weight) of carbonates in the less than 0.002 mm frac-
tion as determined by a calcium carbonate equivalent greater than 33 percent .”

The oxidic mineralogy class should be extended to cover resistant minerals other  than
quart*.

“Dominantly” in the ashy and cindery mi”eraloSy classes should  he replaced by “more
than 50 percent” smaller than 2 mm in the ashy class and “mare than 50 percent”
l a r g e r  than  2 m in the cindery  c lass .

The 50 percent by weight limit for montmorillonite,  hslloyeite,  and vermiculite
should be reduced, probably to 30 percent.

In the illitic class. 3 percent X20 should be c h a n g e d  to 4 p e r c e n t .

In official series descriptions B paragraph “Source of Data” should follow  the “Series
Proposed” or “Series Established” paragraph. The added paragraph should list the
sources of the data upon vhich the classification of the soils is based including
laboratory,  aoil moisture, soil temperature. water table. or other data.

The conference considered the above recommendations  and agreed to item 2 vith minor changes and
LO items 4, 6 end 7. They deferred act ion on items 1 and 3 at this time, at least until addi-
tional data are avai lable .

Revision of the fine-carbonaric mineralogy class “as approved as fallows: ‘Gantain8  wre than
one-third (by weight) of carbonates expressed .B CaC03 equivalent in the less than 0.002 m
fraction."

The recomnnendetio”  in item 5 with respect to monrmorillonite  and vermiculite has been incar-
porated  in the Herch  1967 supplement for the aoil classification system. No action was recom-
mended with respect to halloyefte until additional data are  available.



PROPOSE”  AUUITION  TO SOIL CONSISTI~CE  TCRMINOLO~J~

The  purpose of  this  proposed addit ion to the consistence concept  is  to  dis t inguish J@
c o n s i s t e n c e  from larger ~~&~ c~m~;t_Il~:~~  and to employ only field testable p r o p e r t i e s .__.~_

I.  Un i t  o f  t he  so i l  materiel t” vbicb t h e  c o n s i s t e n c e  term a p p l i e s :

A .  m-rate a n d  qtrongly  cm~gx*~ nmqeria~;  the coosistemv  ton16 a r e  a p p l i e d  t o  k_th~- -
the peda and to tl~e bulk soi l  for  materials  in which pcd sizes a te  between 1  mm and
2 cm. S o i l  m a t e r i a l  with peds o”er 2  cm or  uotlc,-  1 m size v:ll be clmracrerized  b y
their  volume consistencies only.

In tbe horizon descript ion this  dist inct ion shal l  be noted by t1,16  wording,  e .g.
8, . .; nroderate f ine granular;  loose vith “cry b a r d  g r a n u l e s ;  -2 with firm.
g r a n u l e s ;  . .” (4~. the f i rs t  consis tence tern, e.tnnds for the volume  c o n s i s t e n c e .
the second for the ped c o n s i s t e n c e ) .

T h e  u n i t  “olwne far tee.ting  ~‘0 consi_stenc~  o f  s t r u c t u r e d  m a t e r i a l  i s  a b o u t  2x2x2 cm.___-

b. ~uctureless or “eaklyLFJsts&red  rate+?_;  consistmce  t e s t  i s  m a d e  on a b o u t  2x2~2
cm unit and only this volume consistencq  is reported.

I I .  Moisture  stat”6 definit~lO”S

A. “rl ( u s e d  f o r  l o o s e ,  s o f t  a n d  h a r d  c o n s i s t e n c e  e v a l u a t i o n s ) : literally a i r  dried far
several days or the equivalent  f i e l d  c o n d i t i o n .

C .  & (used  fo r  p l a s t i c i t y  and  s t i ck ines s  evaluarions,  vitb no d i s t i nc t i ons  a s  t o  s t ruc -
ture  or  struct”relcss):

1c. For plas~icity:  vet enough  so that a f t e r  t1,orouy.h kneadio~  it  will f o r m  a  wire
but  not  so vet  that  i t  wil l  sbw prope r t i e s  o f  2C b e l o w ;

2c. For  s t i ck iness :  wet enough  s o  t h e t  a f t e r  t h o r o u g h  k n e a d i n g  i t  will e x h i b i t
maximum st ickiness ,  L&~, approximately that  moisture content  at vbich the
soi l  will jus t  show free  water  fi lms when  sha rp ly  j a r r ed .

PROPOSAL  TO  DIbTINCUISn  S~~RUCTURE  FROX SOIL YE”6  (PEUALITY)- - -

1. PCdS “I ” natural 8trwture”  should be considered a dynamic property time and moisture.

2 .  Stn,cture (no  d i s t i nc t i on  a s  t o  ped, clod o r  f r a g m e n t )  i s  t h e  s i z e ,  shape e n d  durability-
dist inctness  of  whatever  aggregates  are  present  at  tbe r ime the pedon is  described vith
specif ied moisture content .

3 .  Structure  i s  r e s e r v e d  for pcdoa descriptions a n d  pedality i s  r e s e r v e d  for s e r i e s  c l a s s
d e f i n i t i o n s .

The committee agreed that  i t  is  necessary to observe several  pedons of  a soi l  series  under
varying moisture condit ions and over a period of time in order to determine whether o soil
series has peds or pedality because observat ions on a single pedon at any one t ime may not
reveal  the range in s t ructural  regimes present  in  the soi l .

T h e  National  Comittee and the conference agreed to adopt  tbe above proposals  for  t r ia l  “se.
A fcv major changes in  wording were i n t r o d u c e d .

The Nation.1 Committee considered that standard terminology should be evolved for the deacrip-
tion of room,  po re s .  and c lay  f i lms  in  so i l s . The So$l Survey Manual provides general
guldelinea  bu t  i s  no t  spec i f i c . Ca l i fo rn i a ,  i n  coope ra t i on  w i th  s eve ra l  Uestern Statea, h a s
d e v e l o p e d  a ~set of  defini t ions. These have been tested for 7 years or more and appear to be
satiafacrory. Oescriptions  of  pores were abstracted from “Classif icat ion end Description  of
Soil  Pores” by V. M. Johnson et al. as reported in Soil  Sci. 8 9 :  3 1 9 - 3 2 1 . 1960.

a

Lo d



The California definitions are outlined in “Uefinitions  a n d  A b b r e v i a t i o n s  f o r  soil d e s c r i p t i o n s . ”
The definitions for roots, pores. and clayfilms from these  worksheets  are included in Appendix
IV. It  wil l  be noted that  “o precise rbickness limits are se t  fo r  c l ay  f i lms .  By  impl i ca t ion
moderately thick clay films range in rhlckness  “ear the limits of very f ine  sand (0 .05  to  0 .10  mm)
b u t  extend  into the fine s a n d  r a n g e , A set  of ad,ectiurs for cvnluating  o r g a n i c  matter co”te”t
is also proposed.

Uecause of time limitations the National  Conference did not  have t ime to discuss  the defini t ions
in Appendix IV in detail. However ,  most  par t ic ipants  had eee” them earlier and it is reconmiended
t h a t  they be tested on a nat ional  scale .

The need for  off icial  horizon designat ions for  llistosoIs was pointed  auf t o  t h e  c o m m i t t e e
because this  coranlttee appears  to be most  closely related to this  subject .  The committee asked
for  the react ion of  the conference to  the fol lowing courses of  act ion:

1. Cont inue the  present  prectlce of  numbering horizons in  the sequence they occur  belov .
the surface. the upper horizon being number 1.

2.  Fol low the procedure recomnended  by Farnham,  Fi”“ey.a”d EIcKinzle 1” N o v e m b e r  1 9 6 6  a s *
follows:

F
H
s
Lrn
Lir
LS
Ld

Kind of lw

Fibric
Mmic
Sapric
WArl
Sag i r o n
Sedimentary peat
Diatomaceous  e a r t h

In descript ions of  a  give” pedo”.  subd iv i s ions  a re  i nd ica t ed  by  placinS a” arabic
“umber after the symbol of the horizon. Thus, symbols such as Fl. FZ. F3 are obtained.
If  the horizon is  plowed or  dis turbed,  the symbol p is  used as  a  suff ix to the horizon
symbol as Upl. Vert ical  subdivis ion of  horizons are numbered consecutively  by kinds
of  horizons. Thus,  for  example,  a sequence from the surface downward might be Spl,
Sp2, 111,  S3. H Z ,  54. IIAlb.

T h e  c o n f e r e n c e  d i s c u s s e d  t i e r  o r  layer designat ions for  oqanic soils. B e c a u s e  l o w e r  case f
end h le t ters  are used  fo r  mine ra l  so i l s . i t  was decided to designate orSanic layers wing  a”
0  a n d  t h e  f i r s t  vowel in flbric, hentic.  a n d  sapric. T h e  fol lowing t ier  designations were
approved:

Uesig”at*o” Organic  L_
Oi F i b r i c
Oe wnic
Oa Sopric

Llmnic  La=
Lea Harl
LCo Coprogenous
Ldi Diatomaceous  earth

Orher
f FroZe”
P Cu l t i va t ed
C” Bog iron--usually c o n t a i n i n g  c o n c r e t i o n a

A” example of a horizon sequence is 88 follows: O i l ,  IICl, 012. IKZ, oe1, oe2, IIC3, IIIC4.

D. The  committee  fur ther  recomolends  that  i t  should be cont inued to  s tudy the need for
addit ional  defini t ions and to bring to your at tent ion other  problems that  IMY be raised by the
regional  committees. For example,  E.  C.  A.  Runge (Univ. of  I l l inois)  has pointed out  that  we
h a v e  c r i t e r i a  f o r  h o r i z o n  b o u n d a r y  c h a n g e s  w i t h i n  a profile but we have “o e s t ab l i shed  c r i t e r i a
for  evalusti”S the dis tance (rate  of  change)  between two adjacent  soi l  ser ies .

*

,



Color
Mottles (high chroma)
Carbonates
Salinity

kind
IJepth  to rock
l’aralithic contact
Solum thickness

silt content
Exch. Al+++ and

Total acidity
CO"cretiOlW
Perwability







Appendix III

Typic Haplargide. fine-loamy. mixed, thermic (16 series)
Depth  to bedrock 1
Thickness  of solum LZO" 1
Thickness of solurn 720" 11
Calcic horizon S
Ca horizon 4
Carbonate content (profile)
Coarse fragments L 15%
coarse fragments '15X
Color of control section
Percent sand in control section ~50%
Percent sand in control section B50%
S.lli"ity

3
9
3

12
2
9
1

Typic Calciorthids.  coarse-loamy, mixed, mesic (5 meries)
oxrae fragments 2
Color 2
Parent materials 1
Texture of control section 1
Reaction 2
C.&O3 content 3

Typic Argiustclls,  fine, montmorillcnitic,  meaic (5 series)
Depth to bedrock 1
Calcic horizon z-20" 1
Calcic horizon 4 20" 1
Color 1

Typic Heploxerolls. loamy-skeletal, mixed. mesic  (8 s e r i e s )
coarse fragments 6
Color 6
Texture of control section 3
Solum thickness 3
Reaction 6
waisture regime 4
Contrasting materials 4
cac03 content 6

Typic Haploxerolls, coarse-loamy. mixed.
Sail depth
Coarse fragments
Color
Parent nateria1s
Texture of control section
Solum thickness
Rellction
Moisture regime
structure in control section
contrasting materials
caCO3 content

mesic (12 series)
6

10
7
5
3

Cslcic Haploxerolls, coarse-loamy. mixed, neaic (6 atries)
Soil depth 3
parent material 3
cacoj content 3
coarme frsgnents 3
Color 5
Texture 3
Drainage 2



*ppentlix III

Typic Argixerolls.  f i n e ,  montmorillonitic.  f r i g i d  ( 1 4  serivs)
soil  depth ,
coar6e  Iragnbcnts 5
COlOI 14
yarent material 4
Texture  of  control  sec t ion 2
Solum  thickness 4
Rex tion 3
CaCO,  content I
s t r u c t u r e 1

Calcic ArSixerolls,  f i n e - l o a m y ,  m i x e d ,  mesic  (9 series)
CoarsE fragments 4
Color ( c o n t r o l  s e c t i o n ) 6
Texture  of  control  sec t ion 7
Solum thickness 3
React*“” 4
CaCO3  content or depth to c a r b o n a t e 4
StrWtUre 3
Moisture  regime 7
Depth t” c o n t r a s t i n g  nater*eJs 5

EvaluaCedFactor

Color
Texture  o f  cantrol  sectian
coarse  fragments
Calcium carbonate content
Depth f” bedrock or contrasting materials
Thickness of solm
Structure  in  control  sec t ion
R e a c t i o n  or base status
Mi”MEilOgy
ccnsistence
Percent sand
Organic horizon
C”ati”gs
DI.9i”age
Salinity
Buried St horizon
Elollic  epipedo”

Frequency

6 0
47
42
38
35
28
26
24
19
16

9
7
5
3
1
1
1



hppendix I”

Roots and pores: (see pp. 245-250  of “The l+anual”).  Abundance, size, orientation. and
distribution within peds for both roots and pores are sin,iIar. In addition. to fully
describe pores. continuity classes and morphology must be recorded.

Abundance classes: 1io./lJnit* area
roots pores of  surfece

very few very few less than  1
few fcv 1 to 3
plentiful COrnrnO” 4 to 14
abundant mnY more than 14

*Unit is a square inch for fine, very fine, and micro roots and pares, a square
yard for mediun  and coarse roots and pores.

.

Diameter classes except for micro size, follow those for granular etructure: +
micro: less than 0.075 nrm.
very f ine:  0 .075 to I min.
fine: 1 LO 2 mm.
medium: 2 to 5 mm.
coarse: over  5 mm.

Continuity classes (for tubular pares):
continuous - individual pores extend throughout the horizon
discontinuous - individual pores extend only part vey  through the horizon

Orientation classes (for roots and tubular pores):
vertical - orientation in general  is more vertical than d i a g o n a l .
horizontal - orientation in general is ~lre horizontal than diagonal.
oblique -,orientation  is more  oblique (approaching 45O from vertical) than either

horizontal or vertical.
random - orientation is in all directions.

Distribution within horizons:
inped - most roots and pores are within peda
exped - most of roots and pores follow  interfaces between adjacent peds

Morphology of Individual Pores:

Type Hod‘f‘ers:
simple - tubular pores are not branched.
dendritic  - tubular pores are branched.
open - porea are open at least at upper end, or at one  horizontal  end.
closed - both ends of pores are sealed fran access to air and water by

organic or organic-mineral particles or cIay flows.

Types :
vesicular - roughly spherical or ellipsoidal

elongated  in any direction.
interstitial - irregular in shape with faces

by curved or eng;ler  faces of
peds,  or bath.

tubular - more or less cylindrical in shape,

in shape. not appreciably e

that are curved inward; formed
adjacent mineral grains. or ,

elongated in one  direction.

Examples of descriptions  of roots:
I. abundant very fine. plentiful fine roots.

II. plentiful very fine, few fine and mediun,  very feu coarse roots.
I I I . plentiful very fine and fine root6 8pread‘ng oat horizontally (usually indIcat‘ve

of a note compact layer which. in an extreme case, may be a hardpan).
IV. plentiful very fine and fine roots concentrated along ped faces.
V. plentiful very fine and fine roots concentrated along vertical ped  faces.



I:nn”lplcs  of descriQtions  o f  p o r e s :
I .  IMny  v e r y  f i n e  discontinuo”s  v e r t i c a l  inpcd  simple cl,v;c,l  liil>“lar ports.

I I . many very fine interstirlnl  pores.
III. many  very f i n e  interstiLia1.  mcloy  YeTy fioc, fcv fi,,e ,l,l>,ilnr ,Iorc*.

Notes:  T o  the e x t e n t  fbat some “T a l l  o f  the e1enencs  dcscribin:: ,wt-rs  nrc USC‘,  t,,ey Will
b e  e m p l o y e d  i n  tile o r d e r  a s  f o l l o w :  ebundaocc,  s ize ,  cun~i”~zity,  orirntntion.
distr ibut ion ,  type  modi f iers ,  and types . A riininl”,:, (.,“,I IllC I&t?\L  conlPI‘I”)  descripti””
o f  roots wil l  include  frc~,ucncy  a n d  size w h e r e  ttw ro‘lts I~,llo!:  :I n o r m a l  distrib,,tion
QaLLern. Qlxcs  should  a t  l e a s t  have the type i”diC?lfCd  i n  i!d<l‘r*o”  LO frrqucncy  and
s ize  and any obvious  departures  Iron, tbc norrwl  distributlo1,.

Frequency:
v e r y  few - l e s s  than 5: of tbc pcd f a c e s  a n d / o r  p,ores contain  c l o y  fi,ns.
f e w  - 5 to 2x? of the ped f a c e s  and/or  ports  c o n t a i n  clay fil”lS.
connon  - 25 to 5Oi of the ped  faces  and/or  pores  contain  c lay  f i lms.
m a n y  - 50 to 902 of the Q c d  f a c e s  nnd/or p o r e s  coot;~in  clay f,l,,,s.
c o n t i n u o u s  - 90% or more of the Qed fsces end/or  pores  conta‘n  clay f i l m s .

Thickness  :
thin - so thin that  very fine sand grains are readjly  apparent in Abe f i lm and/or

s a n d  g r a i n s  a r e  o n l y  thinly COated  and held toget,,er  by VC17k
br idges . (Require magnification to detcrninc  thickness . )

m o d e r a t e l y  t h i c k  - very fine sa”d grains are enveloped  by the film or their out-
l ines  arc  indistinct. Woken cdses of the c l a y  f i l m s  c a n  b e
See”  by use of a band lens. Where  colloid  is in b r i d g e s ,
broken br idges  can be  readi ly  d iscerned uitlt a lund lens.

thick - clay f i lms  and their  broken edges  arc readily visible  without  magnifica-
tie”;  films JQQear  to b e  relativrly sli~“th  b e c a u s e  t h e  v e r y
fi”C ~2nd fine Sand &rai”S ere e”tirCly  e”CoL”QaSsed  b y  t h e  fil”,.
Where  the c o l l o i d  i s  i n  b r i d g e s . the b r i d g e s  h o l d  the soil mass
f irmly  together and the very fine and fine pores are nearly
f i l led  w i t h  colloids: broken br idges  are  readi ly  v is ib le  to  the
““aided  eye .

M o r p h o l o g y  of Clay Films: Oriented clay occurs as films on Qeds.  inside o‘ pores, or
in br idges .

Clay films occur on Qed faces . !+%ere  t h e  s t r u c t u r e  grade is ,,eak or the soi l  is
structureless,  ped faces  are  indist inct  or  absent . I t  i s  probable  tl,at o n l y
when the structure grade is moderate or strong  that clay films on ped faces are
d i s c e r n i b l e .

Clay  f i lms l ine  tubular  or  interst i t ia l  pores .

Oriented clay occurs as bridges holding mineral grains together. (This is probably
an init ia l  step that  occurs  before  c lay  f i lms l ine  interst i t ia l  pores  and is b e s t
obsenred in c o a r s e  t e x t u r e d  s o i l s . )

Collold stains mineral grains.

In descr ib ing  c lay  f i lms care  must  be exercised not LO confuse  pressure  faces  vitb c lay
filnls. P r e s s u r e  f e c e s  may arise because of slickensides  (caused by soil Slip),  welling
LhaL p u s h e s  s t r u c t u r a l  aggregates  Logerber  and makes their sides look smooth,  and mlarge-
menl of roots in t u b u l a r  Pores.



Appendix I”

Examples of Clay Film Descriptions:
Many moderately thick clay films in pores.
Common rhin clay films on peds and in pores.
Continuous. moderately thick clay filma on ped  faces, common thin clay films in pores.
Calloid  in bridges betwee” mineral grains.
Colloid srains mineral grains.
Nany moderately thick clay Iilms  in tubular pores.
Continuous thin clay films In intersritiel  pores.

,

very low -E 0.5% organic nzntter
1W 0.5 - 1.0% organic matter
maderately low 1 . 0  - 2.02 or*anic m*rLer
medium 2.0 - 4.0% organic nlarer
high 4.0 - 8.0% organic lnaLt.er
very high 8.0 - 16.02 organic maimer
extremely high 16.0 - 30.0% organic matter
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5. com.1ttee  on Amlication Of tie?! Clsssification  systec,.  western Region

The western Regi0ne.l  Committee prepsred = partial list of ct.aract=riatice
",cd to diatinguieh  srrice within families; discunsed PJBRlLld nomcncl*-
ture for mapping unit= consisting of families, subgroups. x class==  in
higher categories; and coneidered  the kinds of descriptiaris that might bc
prepared for such map:ing units.

The partial list of characteristics, to be expsnded in future work of the
committee, Y== reproduced in the 1968  report  to record vh=t had been done.
Becaule the list or characteristics coosi=ts ‘,f those used a= criteria
for differentiating series within fnmilies, the3 lint i= not discussed
further here. Rather. the list ia left for consideration by the national
Committee on Criteria ior series  end Phsses.

H. Propo=a1= for Changes in SO118 M=m"rand;rm-r;i~

1. Permissible  Drowrtlona oi inclusions

A reconrmendation  ~a= made by ths Southern Regional Rznlttee that one
statement on penniasible  proportions Of inclusions  in mapping unite nrur.eCl
a= ph.===  of series be replaced. Tnia suggestion applies to one acntencc
in Alternative I on pas= 12, The vholc of Alternative : is reproduced
first *or reference,

"Alternative  I. Three-fourths or more of the polypedons fit within
the 



.

The  recommendatlo” Of t>,: :‘J”thern Heglonal committee  swEI:8tB  that 8ome
modlflcation of the h~~atrilce in question Eight r.ake it easier to compre-
hend. A pos*ible 8ubstil~it.F  is therefore Buggested  as f:l;lowB:

'IE.Ch of the inclusI:,I.:. of 60118 o* slnllar series thar~ s,:e not
taxadJuncts  or t!?<r /;! r:es providing  the nan,e for ti.e ma,~p:~lg
unit may constitiitr  ns much es 25 percent but the w:~i‘e<~ste pro-
portion of these in:Iusions ray not exreed >!I per.-nt a* the
mapping wit."

The Southern Regional ~:orr.ittee auggents that the definition  of closely
similar famlliea on pa.:e 10 of Soils h!emorar,dun-66  is toa broad and ehould
be natToYed, Uuestion.s  abwt the n.eaninp of the present definition had
also come up elseuhere  previoue1y.

A possible expansion O? that Btaitemeot lollovs:

(b) Closely slmllsr famllie8. Famlliea are closely similar it
the" meet two reauirements. First. the InmiliCS conaiat oi soils
having combloatidns~of cha&terlsiics that place them in the
,eme subgroup or that make two families H,are B common limit in
detlnitlOo. Second. the famllles are alike on one or more counts.
111 for exnmple:

(Numbered itema 1 to L, inclusive, at the bottom of page 10 end the top
of prqc 11 of Soils Memorandum-66 would then foLlov vlthout change.1

C. Procedure for HevL.ing Clrsslficatlon  System efter Publlcatlon

A,, orderly procedure "ill be needed to make ncces~,ry rtvlslons  1" the
cl.salficatlon  mystem after it has been publlahed.  Cbbngel will be re-
quired in the future, es they have been in the paat, to accommodate ne"
iniormation  Md improved underatandlng  of exlatillg lnrormatlon.

Po,nlble ,ouce# of proposala for changea Inzludc staff members of all
.gencleo in the soil survey program in the United States, Proposals Ior
change may nlc.0 come irom sol1 scientists not directly engaged in the
program, though tbcae are lcaa likely. Addltlonal propwsti. may coae
from o"t,ldc the United States. Any procedure that i, developed should
thcreIore  provide for conlllderation of proposals from all  these .o"rce..
A flrnt drlrt of 8 procedure is outlined in the remainder of this scctlon
ot the report.

The procsdure outlined in thla aectlon 1s meant to apply to change8 in
criteria or in level of generalization of the family category and to all
ebsnge. in the order, suborder, great group, and (lubgroup categorica.
yor the upper *our categories, al1 kinds o* changes include rb,d*itiorM  or
delctionl of classcl md modificationa ie the definitions of claaacs.
The procedure la not meant to apply to the recognition or dropping of
series, redefinition of series, shirta ia series placements, end chmgc‘
in definitions oi individual famlllea. Such changea in the two love&
catcgorle~ of the clasalfication system can beet be handled in the proce.a
cl* a011 corre1stion  *or wrvey areal.

The "ord "proposal" "ill be used throughout the remainder of this section
to q ew, suggestions  for the kinds of changea in the soil clas8lflcatloa
sy.tam dewcrlbed in the immediately preceding paragraph.



1 .  Routing o f  proposal8 from different  Bourcee

Proposala by the SW soil scientists can be routed through the State aoil
scicntitlt  t o  the principal soil corre1ator. Proposals by soil. acientiats
DI c o o p e r a t i n g  agencies  can a.180  be routed  through  the state soi1 scientist
or sent directly to a principal aoi1 corre1ator. Proposals  that come rrom
foreign countries are expected to be cent to the Soil Eurvey  headquarter8
in WBBhIngto”.  D. C. Ihe routing Md rcvisv  of e”Ch  pruposa1s Will he.W  to
dirfer somevllat  from those for propoaa1e  originating “ithi” the country.

2. Nature Of p roposa l s

A proposal sent to the principal aoil  correlator should Include an explicit
.tatcme”t of the change  or changes  being suggested.  ‘This  s ta tement  should
be accomppanied  by .dcq”ate evidence  o n  the nsture  or the sol1 o r  SOi18  in
queltio”. The evidence might 
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Scme  propoaa1s vi11 affect  the classification  o* soils In tvo or more
regions. To innwe  that 811th propoeala "111 be given consideration
"herever  they a99ly, a copy of each proposal received by a principal
aoil correlator could be sent to the Director. Soil Classification ad
Correlation, at the time thst distribution is made to members Of the
regional coPnnittce. The Uirector, Soil Classification nnd Correlation,
should revie" each 9ropoaal to determine "hcther more tnan une region
"ould be affected. If the propoaa1 sffects the classification  Of .wiD
outaide  the r,?gion of origin, the Director, Soil Classification and
Correlation, "ould 60 advile the principal soil carrelator. He, in
turn, "Ould Bend copies Of tbc proposal. the e.u*porting eildence.  and
the arguments for change to the principal soil correlator or principal
,oil correlators of other regions BB required.

Step. in revie" of such propoaale "auld be the ueme for all regFone.l
CommitteeB. Reviews rould be m*de aimultbleous1y  by tvo or nore regional
committees. Outaide of the region of origin, hoverer. revie" of a pro-
pas* "OUld be optional for m committee. A proposal or%ginatlng  in one
region and referred to ~atber would not have to br uted upon by the
committee in the eecond region. The decision to make a recommendation
or not vould be left "ith that committee. It "ould, hc"e"er, notify the
,tmnding conrmittee  in the ori&mtlng  region that it "as or "BB not going
to offer (L Judgment on a giuen proposal.

The review made by e. regional committee should  be adjusted TV the nat"re
of a givell proposal. If the change or chs-.ges called for by a 9ropossl
"cre ,mall, ccanittec  membern could revie" it together with the accompany-
ing evidence snd srgwnenta and make e Judgment "ithovt further testing or
ntudy. On the other hand, if the changes called for by II proposal "ere
‘"brturtial,  a more complete appraisal of 9robable effects of those changes
,hould precede the making of (L Judpent.

The principal  aoil correl~tor might conclude, "90" receipt of LL proposal,
that Ime teBt:ng  Of ita ClfeCtB  “11s n.xesSWy. In the llS2C "'y, one or
more comittes member, might .es the need for preliminary testing after
they receive the prcpo.al and #upporting  documents. Tbc principal soil
correlator would be responsible for making necesaaly arrangements to test
a propo.*, A teet might almply involve trial placement of aerIe or it
might require field atudie,. What might be required "ould have to be de-
termined by the Emittee after a propowl  had been received and examined.

Members of II regional conrmittce,  including temporary onea, "ould revie" 6
9ropo,al, the wppwting  evidence, and the arguments for change. If some
member of the COmPIittee did not consider himself "ell enough acquainted
"lth the .oil, under con,ideration, he could vithdre" at this stage from
revis" of the one proposal end ~0 inform the committee chalrmm. Each
member rcquaiated "lth the ~11~ in question YouId sppratae the evidence
and .r,,ument.  for change and then outline his Judgment M to "hat should
bn done. 'Ibe ‘t.tement ,o prepwed "ould be aent to the committee chairma,
"itb copies to all other maebers.

Any one of three re.ultn might folio" from the review of 8 proposal.
Colmpittce  membero could agree that a proposal should not be accepted.
They could agree that a 9ropoaal should be accepted. TI,ey could split
on .ccspt.anee or rejection. Action to be taken "ould depend upon "hicb
of thelc reaulta follovcd ftom reviev of a propoeti.

Given 

  



civen  gemra1 or wide aareement  that a pr0pow.l should  be accepted, the
state  01‘ agency  worn  “hit:. tllc proposel came would al** be noti*led. Ihc
proposal “ould the” be referred to e. stmding  committee of the National
Soil survey work-PlmninR  Conference. The procedure to be followed and
the operations of that comitter  are discussed in a later subsection.

If tbe regional cammitt??  splits about evenly on a ~,ropoeal,  this ehould
be considered reJertioo.  lke state or agency from which the proposal
came  ehotid then be notified hod a sumwy  of the propose.1 and  its di,-
poaltion  sent to the “irector,  Soil Classification and Correlation.

It ie recommended that the Niational  Soil Survey Work-Planning Conference
have e standing committee to coneider  proposals. Most of the work or
such a committee ie expected to be the consideration of propossls  the.t
hsve been reviewed and  sccepted  by regional comnittees.  Some of ite work
i. expected to be the review and  making of recommendations on propos&la
from abroad. It may also  be that occasions1 propoaals  vi11 come first
to the national committee rather than to regional committeea,  though that
ehould be uousual.

Membership of the atending committee could consiat  of the Irirector,  Soil.
Clasaiflcation  and  Correlation,  aa pemment  cbafrmo,  plus eight sddi-
tional  men, tYo from each fourth of the United Statee.  ‘Ihie  flret group
of eight men would  be expected to ecrve on the comtttee  for a period of
2 years. After the first Z-year period, two membera  could be replaced
each year.

Each oi the Iour regional work-planning conferences would select tvo men
to be members  01 the national  c o m m i t t e e . A  p a i r  o f  mell from II single
region could conelet  of a representative of each of the Soil Conservation
Service and of the cooperating agencies,  normally the State agricultural
experiment etatiolw.

The  commlttce  could plan to request  participation by additional coil
.clentietr  well acquainted with ,oils affected  by a given propoall.
Such individuals would be temporary committee merebere  for consideration
of and action on a specific proposal.

Propoenle  received by the committee chairman vo”ld  be examined together
with the lupporting l “ide”ce and argamenta “hen thoee arrived. Copiea
of the document. would  then be distributed to Committee members together
vith commenta  if tho,e s e e m e d  neceesarg. After prelimlnay  examination,
tbe chalman  or my other member of the comittee could aw8e.t  that one
or more individutie  be invited to Join in conaideratioo  of the propos.l.
Ihe cha1m.n  would be reepcwible  for extending invitetioos.

Cormideration of proposal8  by the national coe&ttee  could follow c.,en-
tially the same pattern .B that outlined for the regional committee in
the preceding subsection.

If a given propoeal  cover.  aoile with “hich a committee member  i8 not
.cquainted,  he could withdraw from r e v i e w  of it and ,o inform the ch.ir-
mall* Other comittee membere,  including temporary onea,  “ould,  homver,
b, expected to review the evidence  and argumento.  Each mm would  then
outl ine hia Judgment LII  to vhat should be done. His ntatement  s h o u l d
include the remon. for the Judgment erpreseed.  The .tat.ttment  vould  be
,ent to the comittee chrimman  with copie,  to ..I1 other member..

Committee dsliberatlonm  might  yield my one of three rerults,  as for the
regionnl  comittcse. The  embers  could agree that a propoml  should not
be accepted, They cotid  agree that a proposal be accepted. They could
mp1it on .ccepte.mc  or reJection. The action to follow would depend
u p o n  which of thelc remults grew out of conmideration of e propoell.

. .
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Tlx beat mean.  for dimtributing information on the approved cbangcs
will need to be worked out through experience. Some cutting and try.
lug vi11 be nece.snry  to determine the most effective appraach in the
iaauing of aupp1ement*.

L.rge numbers of family clasacs would be possible in the pres:nt  system
if all combinationl of family differentlae were to be used. Some com-
binationml  of ,eparate di**erenti&c  would not be expected to occur, but
the totrl number of possible permutations is still large. This statc-
ment holds for individual subgroups ce well e.a for the entire system.
Novherc nearly all of the permutations are represented a~ yet in the
grouping of the soil series in the United States.

Tbe present guides allov free additiona of more famll~y claeses to those
already on the books. Such classes can be set apart by corbining the
individual differentiae  of different kinds in ways unlike the ccmbina-
tiona previously used within a given subgroup. Itmight be said tb.t
the elasrification  system thus include8 n large number of empty family
classes, i.e., family clseses in vhich there are no series. &pty
family classes .re permiseible  vith our present guides, classes not used
now bec.u.c no series  has been defined that "ould require the addition of
a family to the lint lrlrcady recognized. To state this in another way,
additionll  families car, be placed on the books at e.ny time by the "se
of combin.ations  of individual charscterlatics as specified la the 1967
supplement, provided the family  80 described had not been recagnired  earlier.

The provi8lonsl  groupinga of series  into families at the present time
."gge.t thbt too-y famlliea are provided for (home kinds of soil and
too few for other kinda. Recoeplition  of family classes obviously posea
.ome ,,roblem,. Such problems need to be brought to light so that efforts
to provide rolutionl CM be undertaken.

The national canmittce recommenda  that each regional committee on
application of the classification  system review distinctiona  between
family claawa nnd the placement of series into family clasnsa. Con-
aideration .ho"ld be focuned e8pecially cr, soils vithia the reapectlvc
regions.

The effort vould have several DhJeCtiVeB. One objective would be to
bring cut the b.se. "Bed for distinguishing f.e,ily  claaaes and for pl.c-
ing scrica into those cl.sses. Theme baace could then be ex.mined  more
critically than is no" possible. Another objective vould be to test the
vllidity  of series placements. A third objective would be to bring to
light the problem, met in defining and dlstingui8hinS family clwse, end
in pl.cing  series into such classes.

The existence of problemm im now indicated by the provi&xaal  grouping
of msriss. Additional study of the fmmily  placements of #cries could
lead to ponaiblc molutiona of the problema and alno eventurlly to prepa-
ration of. guide for defining and distinguishing fanily claaaes.

E. Soil Association liomenclature

Some difficulties have followed "6~ of the word, Aeaociation,  in naming
mapping unit@ .t differing levele of generalization. Poanible term, for
Conltruction of mapping unit n.mc~ "we therefore con.sidercd  by thin
comm1ttse  two year. ago. Ihe consideration "a8 prompted by the ur,e of
identical name. for a soil aaeociation  on e detailed map and for a soil
uscciatica 011 . general map for the Iame county. The #ame neme "as thus
used with two meanings in a wingle survey that "~8 being publiabed.
Similar conflictm  can be expected a&n.

.

.



A recommendation "as cede by the 1967 committee on the basis of a split
vote that the "Ord) suite, be used in constructing "ares ror Boil
ae*ociation* 0" detailed mspo, those published at BCeGCS of 1:2(1,000
or larger. It V&B later learned that this "Ord had Penn iis*iI  in "orld
literature "it,h at least '"Ll other meaninps. Ci"l"R ti.s term a third
meaning "Ould compound cor.f"aion. The pro,>osIxl to "6P tte "ord in "Elm-
ing mapping units he.6 therefore not been scce?ted.

The 1967 committee discussed  the possibility of conatr~.ctinp  B hierarchy
o* namel *or aoi1 associstione at differenL levels of ~eneraliration.
The names in the hiersrchy  "JUld, in a Yay. parallel t:;ose ?OT categor!es
in the classification ays!em, e.~., subgroups, great ~r,ups, suborders,
end Orderx.

Four possible *ets or *lamea Yerc considered by the l',l,  comittee.
These are revicved  in the present  rqort t;, ensure  that the discussion
"ill be continued. Ao #et of terns Y&B act:epted  by the 1907 committee.

The iirst possibility  di*cussed "Lx8 lift.l"E  "ords nor tile body of
ordinary  language  a n d  plvlng  timrs apecia1irea  meMin~s. Ine voras c o n -
sidered have meanin.qs that partially psrall~el the meaning of the "ord,
aarociation. The list of "ords considered by the co~ittee follovs:

Agglomeration Combination Concourse
Aggregation Combine coterie
AtllelUbl&ge Lzooposite society
Catenation Concatenation

The "ords listed alread:, haw connotations fron ordinq use, connot.-
tions 



F. Committea Recommendations

1. It is rscomnended that committeea on applicmtion ox' the clasai-
ricatim  lYlt‘Crn  function at the next regional soil survey "ark planning
coafereace~. Dlscu~sions of changea that ha% been m&de lo the classi-
ficrtion 8ystm will be necessary. Furthermore, these regional comlttecs
could, to advmtqe, make a study of fmily claeaes, as discussed in II
lectlon of thi8 report.

Roy U. Simonson, Chairman

J. K. Ableitcr A. H. Paacball
T. B. HUtChiDgB Cw D. Smith
C. w, XcBcc N. A. Struchtemeyer
J. T. Maletic J. r. William

.
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The South Region is testing a pi-oredure  for coordinating soil interpretatiorls. &:ch State
responsible for the series description and classification is aiso responsitl~ for maintaining
an interdisciplinary coordination of soil survey interpretations. A copy <!’ tt,c Liescriptic,8
and interpretations for the Mimosa series is attached. These sheets are written for thr trch-
nician. They can serve as part of the technical guide. W i t h  a cerrilin anuunt  caf explanatior~
and .sane revision, these sheets can be assembled for selected sui~vey  areas and giver, to r,il~.-
technical people for @iding sail use.

3.

4.

‘Ihe 1916  report of this Conwittee  urged the regional committees  to collect dktn  on costs
of correcting 6011 limitations. A preliminary report of a study on c:,sts of developments
for different kinds of soil in St. Croix, Virgin Islands is attached. A team of workers--
Including soil scientists, soil conservationists, engineers, and plaoncrs--mttd  the reln-
tive costs of site preparation, utilities installation, raed 
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1. Place series n&me in upper left-hand corner on line above he&ding.

2. Place MLRA number of the type l.oc&tion of the series in the upper right-h&nd Conner.

3. Place initials of author or authors and date on which the interpretation sheets were pre-
pared or revised in upper right-hand corner below the MLRA number.

. 4.

.

Give narrative description of the series in & nontechnical language. This narrative
should be about.the  &&me &s the first several paragraphs on series in published &oil sur-
veys .

a. Give in a brief lead sentence, two or three features that help the reader identify
the series.

b. Describe the general nature of the major horizons.

c. You may want to mention the kind of material from which t,he soil developed.

d. Tell the shape of the soils  surface, the position of the soils on the landscape and
the range of slope.

ESTIMATED PHYSICAL AND CtiZMICAL  PROPERTIES

5. If the physical and chemical properties &re based on test data, footnote “Estimated my-
sic&l and Chemical properties” to that effect. You m&y want to give the number of pro-
files tested in this footnote.

6. The estimated properties should be given for the major soil horizons. Give ranges in
these properties.

7. Many states have  d&t& available  on liquid limit &,nd pl~astic index. Ranges in these vel-
u&s should be given when available.

8.

9.

. 10

11.

,

Define the flood hazard in terms of frequency, duration, and time of year.

Specify depth to rock and the kind of rock (hard or rippable). Hard rock is defined &s
that which requires drilling and blasting for its economical removal.

Give the latest coordinated hydrologic group  lei.l,cr !A, I:: C, Car D!.

Define wetness in terms of depth and duration of water table and time of year if known.

12. Some states m&y w&nt to add wind erosion group in this block.

SUITARILITY  OF SOIL AS RESOllRCE MATERIAI.

EXPIaANATION  OF FORMAT  ANlz  CONTENT OF

SOIL SURVEY INTERPRETATIONS WORK SHEET

(4-~-27413,  RE V. 4-69)

13. Rate whole soil for these uses.

DEGREE OF LIMITATIONS AND MAJOR SOIL USE%  AFFECTING SELECTED USE

14. Space is provided in each use so phases of series c&n be rated separately. Rate only
the class determining phases  for the particular u&e.

15. Use l&test guides for making the ratings. Specify the guide used by footnote, e.g.,
Soils Memorandum-69,  Regional Guides 1963, Soils Memorandum-45, etc.



CAPABILITY, SOIL-LOSS FACTORS, AND POTENTIAL YIELDS

16. I.ist  only those phases which are class determining. Slope phases shoul~d be determined
from Table 2 of the Capability Classification Guide, South Region.

17. I.ist  the lat,est  coordinated K and T values on sloping soils.

18. Give the potential yields of cultivated crops, pasture, or hay crops that are comoonly
grown on the soil. Potential yields approximate those obtained by good commercial far-
mers at t,he level of management which tends to produce the highest economic returns per
ecre. Show range of yield in round numbers and in the increments as follows:

crop Increment- Range in Yield

Corn 5 bu 30 - 110
.

Soybeans 5 bu 10 - 50

Wheat or Oats 5 bu 10 - 30 .

Grain Soybean 5 bu or 250 lbs 500 - 7,500

cotton 50 lbs lint 350 - 750

peanuts 200 lbs 500 - 3,000

Tobacco 100 lbs 1,500 - 3,000

Rice 5 bu

Pasture +AUl.!

Hay Crops 0.2 tons oi- 400 lbs

WOODLAND SUITABILTTY

18. Rate only those phases that determine ordination. If all phases of a particular series
have the same woodland suitability,  write "All" in the column headed "Phases of Series."

WILDI,IFE  SUITABILITY

19. Rate only those phases that are class determining.

RANGE

20. Give site name and kinds and amounts of vegetation under potential (or climax) cover.
.

OTHER

21. space is provided fur making interpretations for those uses that are important within a ,
state 01‘ between several states. Potential yields for horticultural crops or other spe-
cialty crops and pasture groups are examples.
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SOIL SURVEY INTERPRETATIONS
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CAPASILITY. SOIL LOSS FACTORS, AX0 POTEENTUL YIELDS--(Eigh  Level Managemnt)

I Phases of /Capability 1 S o i l  Lossl I I I
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NATIONAL SOIL SUhVt.Y TECHNICAL WOK-PIANNING  C'ItWL:M;;I0:
ChaYlesto", swth Crrolim, .Januery 27-w, ,,I,',

A. *ntrcduction.

1.
.

,

2.

3.

4.

5.

6.

we *re a new rcmmittee  Ei”d this  is our first report. At tl F JRnuery  l'?h'i  Work-
Planning Conference  of the  

 



2.

3.

4.

since the”,  sevcra1  other  state experiment  station sail scientists  h&X expressed  8
need  *or a standard,  rlationvide system.

A standard  system  that most  or a11 soil 6Clerlt1sts  would use  “0”ld hew great  advan-
tages in the aharinp  Of data between the so11 conservation  service and the cooperat-
ing state experiment  stations and other cooperators,  snd also smong  the Fsperinlent
stations themselves. rmta could then be shared in the form Of tapes 01' decks Of
cards. o"1y a few experiment station* now are using ADP for hFl"dli"R data about soil
morphology, but others are starting, and many are Interested; and the SCS i8 ""dcr
ray too.

(aI

(b)

(cl

(6)

(el

Pedon data (PD) file to be made up of pedo" data (PD) records. A record in
this file consists of the pedon (profile) description and the laboratory data
(chemical, phyaicel, and mineralogical) of the pedon. It is far the pedon data
(PD) record that a coding system has bee" developed.

Soil classification (SC) file to 6hw the placement of all soil series in the
canprehensive system and to indicate the status of soil series; i.e., whether
they are established or tentative. Printouts from this file vi11 become volume
2 Of the soil classification  ll!anua1. (By having this information in B computel
file, updating and issuance of revised editions of this volume vi11 be
facilitated.)

Series' description (SD) file to contain all of the current soil 6er1es deacrip-
tions.

soil interpretations (SI) file to contain i"fonw.tio"  0" 6011 use (or experi-
ence) ae well as interpretations (predictions) of soil behavior far a variety
of ULI~LI. (Eerhaps more than one file nay be needed here.)

Cartographic soil data (CSD) file to contain informstion  about the geographic
diatributio"  of soils 80 88 to be retrievable in both tabular and graphic forms.

0" August 21-23, 1968, a j-day ADP workshop ~8s held in the Waahingto"  area for the
purpose of developing, ineofar as possible, B ceding system for the Pedo" DBta
Rcords file. As this is the file that will contain the records of the morpholog-
ical, physical, chemical, mineralogical, and biological data on individual pedona
(profiles). it will contain the truly basic inforrmtio" about our soils. It is for
the
end

(8)

pedo".&ta (PD) record that a nationwide coding system is needed moat urgently
also from vhich the benefita OF a "ationvide  system are likely t3 be the greatest.

(b)

Participants in this workshop were:
,.

Charles E. Kellogg (part time) Frank  J. Carlisle
I,. D. Svindale Paul  Lemmon i
R. Ii. Rust E. J. Pederse"
Guy D. Smith INight v. swanson
Klwe Plach A. C. Orvedal
Clyde Johnson (pert time)

Eve" though State experiment station interests were well represented at this
workshop, the development and acceptance oi this  cc& was deemed urgent enough
to wek greater participation by experiment stations before the next  round of
Regional HCSS Work-Planning Conferences. I" August 1963, Dr. Cbsrles  E. Kellogg
,,rott to the chairmen of the four Regional NCSS  Work-Planning Conferences re-
questing names of State experiment stntIon aoil  scientists that the respective
chairmen recommended as reviewers of the code being developed at the workshop.



5.

6.

He pointed out that knowledge and experience in ~utcxwtir  dats  processinK  as
we11 88 in so11 survey work RI% necessary. The follavini:  soil scientists Yere
recrmmended:

0. w. BidWll (Kansas)
Do" FI-anzmeier  (Indians)
F. D. Hole  (Wisconsin)
R. T. Ode11 (Illinois)
R. H. Hust  (Minnesota)

<:. I,. Sri""<:,,  (MLssourl)
I,. P. Wildinp  (Ohio)
9. W. Bun1 (North Cm-olina)
<!"rtis L. Gcxlt'wy  (TeXRS)

Prom  other  so"rcc9,  the following  names are added:

MEItthw  Drosdoff  (New York)
0. A. Nielson (Montans)
Rodney  Arkley (California)

TWO digitizers hew been purchssed  for use by the SCS Cartogrephic  Units. mis
equipment vi11  be used to dIgiti%--to  record "X" 8"d "Y" coordinntes  for points B"d
lines CID maps. It also has the capebility  of recording "7" (elevation) along with
"X" and "Y" coordinates . ‘Lbe functional characteristics will  have a bearing on the
design  Of R ccmp1ete  soil data  system.

The editorial section  (XX Division of Information)  recently has rented B m/ST
(megnetic  tape/Selectric  typewriter). ?%ia will facilitate editing by reducing the
arount  of retyping that vi11 bc needed. It also  Ce."  serve RS an input device  For
use vIth canputers.

D. Pedon  Data Recorda  File.

1.

2.

3.

4.

lhe document describing the proposed coding system for the pcdan  data  (PD) record is
made up of the follning  parts:

A.

B.

Ge”‘331.

Items  for  the PD record (8 list of the kinds of dtlta snd spaces allotted for
each kind).

C .

D.

lbe

Instructions snd codes (an explanation of every item in Pdrt  B).

Appendix (mainly illustrstions  of the PD record and some  suggested procedures
for coding  and converting data for entry into the PD record).

(Because of the combined length of Parts A, B, C, and D--about  77 pages--coplea
are not a part of thie  committee report.)

pedon data record ia designed to eccanmodate  B pedon (profile) description snd
the kinds of laboratory data issued in Soil Survey Investigations  Heports. Where
there were questions about vhether  to include or exclude items of infonnstion, the
items were Included  if the information  is needed  *or classification  or interpreta-
tions. Ibe proposed record la long, but B long record seems unavoidable if the
complete range in descriptive material and laboratory data  for aoils  of the entire
United States is to be accommcdated. For no single pedon are there likely to be
entries in all the data fields, and B device for shortening the record in mrny places
is provided.

Even though the record 16 long, it msy not provide for all data that may be col-
lected in the course  of special research projects, but the record is designed 80
that data fields can be added to 8ccOmmcdate  special information vhile still min-
taining intact the basic record.

Partly because the PD record is long, the code is designed with the assumption that
this record vi11 be put on tape. To "8.~ cards is possible, but because of the record
length, 80 msny cards vi11 be needed that their ,,ee For the PD record vi11 be
cumbersane.
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COn!nlittee  Members:

B. A. Earnes* H. 8. Grossman K. J. Pederse”*
F. J. Carlisle h'. M. Johnson fG1Ch>l,,d  H. Ru:;t
c. R. Crsddocw S. A. L.yt1e Ii. A. !:truchtewycr*
I,. E. Den Cordon S. McKee &ipJII. W. Sva"s0"
Klaus w. necil FrxI"kll" Nevhsll* Dir!i 1,"" der "Et
L. 0. si,ese

l Not present

CONEWGNCE  ACTION.

1. nlc Conference sdded
sy&Xn:

2 .  With these sdditions
report.

A. C. Orvedol,  Chaimnn

at the chRrl~e5tO”  conference.

E. P. !Aiteside (Michigan)
G. w. Petersen (Pennsylvsnis)

to the list of revievers, the Conferenre ncccptcd the Committee

3. During a hasty txp1enation of the proposed  ccdini:  system,  by I.:. suanson, some COme”t5

were made about  certain parts Of the  system. These  comments, h”d those  alrrsdy received
f r o m  committee  members and a few others, Vill be considered s,on(: with those Cxpected
from experiment  statio:,  revieuers. me principal co?!ments WlOC at tix conference were
as follows:

(8)

(b)

(c)

(d)

(=)

(f)

(9)

Orvedal repwted  that copies o f  B memmx,nti~m  to Cmmittee  c; from Ih-.  Wtersen of
Pennsylvania, dated January 22, 1969, were available t" Ca"fi.-er,c<,  participants.
mia memorendum contains 60"1e suggestions based upon ADI' rxnerience nt Peennsylvania
State Llniveraity.

I" regard to Cdi"S perent "Lateral, Dr. Grossman supgesteL3 that the "6"lE of the
geologic formation (time-stratigraphic designation), if knov",  also should bc put
in the PD record. Such Information vould be useful I!> projecting probable mineral-
ogical canposition Of soils. ?his suggestion we.6 couritered by B reminder that
IUL~E~ of ScoloSic folmetions are not well correlated among States and to put the
formstio" name into the PD record therefore would be of limited value.

Dr. Flach observed that the proposed PD record did not provide for aoil temperat,,re.
He suggested that the soil temperature noted "hen the pedo" 1s desc,.ibed  shoG,d be
included in the PD record. Dr. Smith replied that useful soil temperature data
could be obtained best by systematic so11 tenperature measurements and that record-
ing a single meas"rement  (at tin? of soil description) YBS of very limited value.
Orvedel reminded the Conference that the proposed  PD record "86 limited to data
collected when a description is written (and samples  collected) and does not provide
for recording properties, such 8s soil temperature, that may be measured repeatedly
on the same pedon over a period of time.

Dr. Kellogg expressed some disappointment vith the vegetation classes.

Dr. Maletic suggested that provision should be msde far indicating if the pedo"
described is under irriwtio" because of the transient soil properties associated
with irrigation.

Dr. FLach suggested that, in coding soil harizons,  Arabic numbers be substituted
far the conventional Rome" numerals to indicate lithol3gic  discontinuitiea.  He
argued that this change would reduce the spews required and n&e tabulating easier.

Johnson auSSested that Sastropod shells and fossil bones should be added to data
item 45.



(h) Grossman suggested home rearrangement 80 aa to place data items 33 and 1: in closer
proximity to one another or possibly combine them into one data item.

(I) Kcechley said that, under data item 3, the requirement that coordinates vIll be
"recorded to the nearest unit (fo~t)~  needs to be cbaoged.

(J) tidal relayed LL cmmnt from Dr. Suindele  that the PD record 
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The Southern Convr,itLee considered various fonnulationn  of d*pth-duration cl~~asses.
None satisfactorily separated taxa below the suborder level of the new classifica-
tion system. Water table information for three years 0" w~t.ai"  North Caroline
soils was reviewed. *qui~lts  had water tables within 15 inches of the L:rou"d
surf'aco (phrased "in or within 6 inches of the Al") fbr over  one-half month per
year. Udults  had water tnl:sles within this depth for less than "*c-half month.

Both the Northeast and Southern Committees expressed concern about the definition
of water tables. The Southern Committee recommended that the term, water table,
if unqualified, denote "continuous saturation below the measured level," and that
perched water tables should bc "closely indicated sod rep3rted." The Northce.st
Committee indicated that most observations were of npparent  water tables (level at
which water starlds in unlined borehole), and that lined borehoi~es  ofte" meai.ure the
apparent water table because of inadequate seal,ing. 11; was ilirther observed that
a11 water tables are perched at some depth.

Recormncndrrtions

The National Corrvnittee wishes to e"cou~~ee continued ersphasis o" the measurement of
water tables and on attempts to formulate classes descriptive of the water table
regime. Regional comnittees should explore the scheme su(;gested by the Northeast
Camnittee. In its particulars, the proposal mey not be a~:~plica.ble  for other areas.
The underlying idea, howe,rcr,  may have merit. With the ;ilvent of automatic data
processing, it has now become feasible to anz~lyze  larw quantities of water table
information. Hopefully, this should lead to the more rapid analysis of possible
sets of classes. There is the firther  question whether automatic data processing
may not make sets of classes less necessary, since if the informetion is encoded
with sulficient flexibility, answers  may be generated to questions as these arise.

The regional conrmittecs m~.y wish to consider Bmendiw the definition of water tables
to specify the thickness of B perched water table (see 1965 National Committee
Report for definitions). The National Committee  feels this is unnecessary. It is
understood that the base of a perched water table would be within the usual depth of
observation in a soil survey, the order of two meters. There is, however, consider-
able sentiment to define the thickness of a perched water table. It is a subject
the regional committees may wish to consider. Review of the definitions pertaining
to wetness in the comprehensive classification system would seem useful. But
perhaps the review should be held in abeyance until after the system has been
stabilized for a period.

2.0 Fates of Water l&OEment

2.1 The Problems and Their Status .

Both the rates of water movement and the application of information o" these rates
depends markedly on the moisture content or more accurately the tension range
specified. At field capacity and lover water contents (tensions above l/j-bar for I

medium and fine textures), the principal question for the soil survey is how rapidly
water naves relative to plant needs. Tnis is not en active area of inquiry by the
soil survey, although it has great importance in soil management  groupings. The
rate of movement at moisture contents roughly between field capacity and saturation
is currently emphasized. These rates affect the design of small sewage disposal
systems. me rate of movement at or near saturation has lone received emphasis.
This rate determines the kind of drainage system that would be suitable. It aIs0
partially determines the potential for pollution, resulting from long-range movement
of substances in the soil water. Such movement may be determined by aspects of a
site--such as slope configuration or kind of underlying rock--which are outside
the definition of the mapping unit and may not be described adequately in the soils
association description.
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llie 1,967 Kational  Cor:wittee  made certai" suggestions on terelinalo~;~ for water flow.
These were reviewed thi~rou$Ily  b!; the Northeast Committee, and I>articularly by
Dr. David Hills to v!:llon the Ilational  Conwittee  is indebtecl. Some review Of methods
and terainolow  nay be helpful as background to the recOwen:intion  to follow.
Fnere are both laborator'y  and field nethods of determin,"~:  rates o,'vater n:oven,cnt.
These methods n!ay be divided into neasurements of saturatc,3, and unsaturated f'l~nw,
and ttose subject to analysi~s by Darcy's law and those that are not. The soil
survey is msinly concerned with two measurements: the lab,Iratory  determinstio"
of vertical flow in saturated cores, conuronly referred to as the Uhland  care method;
field deternination 01' unsatuwted fkw bv the auger-kale percolation test. m e
fonl;er is the basis for the rnurcrical  lin,its attached to the pernfability ciasses
Of the Soil Survey k%"uiil; these classes are used in current Ix,b,ished soil surveys.--._
""its of velocity  Bre emgloyed. Fermeahility,  as the tew is define.3 by soil
physicists, has units Of l~enpth squared. It is incorrect ta attach units Of velocity
to the term pernxhhility. The RuCer-hale  percolation test is widely used to evaluate
sites for sevaee disposal qysten;. In contl%st to the Bland core method, which
measures so-called One-dil:le"sio"aI  flow, ususlly vertical, tF.e percOl6tion test
measures so-called three-dimensional flow. The data Obtained by the 'Ul~lh"d core
method are Subject to analysi:;  by Da~y's IFZW; for the c!Ost part tV>e percolation
test data ca""ot he SO nn&lyrcd. The same terminology is nirt appropriate to
describe the results Of the two methods.

:*.2 Recommendations

The National Conunittee  recommends  that the Terry, saturated hydraulic ccndoctivity,
should be used for data expressed as B velocit~y  and obtained b:: analysis using
Darcy's Is." of measurements on saturated cores; and that the tern, percolation rste,
should be used for oeasurenents  by the auger-h',Ie  method. The permeability cl~asses
in the Soil m Manual nmay be renamed wdrallic conductivity classes with no
ChanCe lnc1ass limrP*Ithou@ the data 0" ,whicir  these are based were "SOP. analyzed
by Darcy's law, it tu-"s out that since the head &"d length of the core were "early
equal, they may be considered hydraulic conductivity values. The term, permeability,
ray be used for the intrinsic property of perviousxss of the soil material to I
liquid 01‘ gas; but if units we indicated these should be leni:Lh squared, not
velocity. Measurerr.ents by the auger-hole netbld "q, be analyzed by Darcy's law,
but commonly this is not possible because conditions have "at bee" defined ade-
qW.te1y. Percolation rates, therefore, usualljr may not be referred to as unsaturated
hydraulic conductivity.

3.0 Moisture Regime and Climate

1.1 TY,he Problems and Their Status

The objective is to improve the predictions about the soil moisture regime by use
of weather data. The problem nay be approache)i  in two different ways. I" one,
the emphasis is placed on calculations using climate information to predict the
soil nnisture regiae. I" the Other, climate data a-e used to extend and apply
information that has bee" gathered on the soil moisture  regime. The suit&bility
Of approach depends somewhat on the kind of cl'imate and whether the water table
regime or the capillary Irjoisture  regime is under study. If weather  from year to
year ranges narrowly, direct measurement becomes mare feasible. I" the western
United States, where large areas have low, variable precipitation anddeep water
tables, emphasis has bee" put on predicting the capillary moisture  regime from
climate data. In the eastern United States, where precipitation is greater and
less variable, and the proportion of soils with shallow  water tables is higher,
emphasis has been put On measurements of the water table reginle. Activities Of
the regional committees reflect these differences. The last Southern end North-
easter" Committees  put major emphasis on characterization of water table regime.
The North Central Cormnittee focused on prediction of moisture regime from climate
data. Ihe Western Region did not have a soil moisture coimnittee but has a climate
conmzittee, a cO"cern of which has bee" prediction of the soil moisture regime.

3.2 Recommendations

Regional moisture committees should keep abreast and encourage attempts to use
climate information to characterize the soil moisture regime. Many of these
attempts are extremely sophisticsted. The regions1 committees might perform a



useful  service by interpreting:  such studies , pointirv: aut their implications to the
soil survey. f4xc ermpiGGis should be put on the use of weather deta to interpvct,
and 

f4xc



c. The term, saturated hydraulic conductivity, should he used in rel'erence to water
rl*w if the values are expressed in units of velocity anil ux hazed or) anal~ysis 01
measurements on saturated cores by application of Dwc:/'z  law. (Set section 2.2.)

II. The term, percol,atlon rate, should  be u8ed  in l-e*erence  tc, “BteP ilow if the
measurements  were  obtained by the common auger-hole method and have not been
subject to analysis by application of Darcy's law. (see section 2.2.)

K. Regional committees should consider the kind and fow of inrormation  abaut the
weather for the period of measurement which should accompany published soil moisture
re(lime data. (See section 3.2.)

i'. The regional committees should make recormnentlations 011 the topics to include and
the organization  of a publication on evaluation of the soil moisf;ure rei:inc that
woald serve a f\mction similar to SCS-TP-144, "soil Temperature i(egimc_,--their
characteristice  and predictability." (See section 11.2.)

( .a Conference  Reaction

sections  1.0 and  2.0 vere presented  arnlly. section 3.0 was nut discussed 8s such but
received attention in the COUPB~ of the report of the Climate  Committee, which report
should be cawnlted, Section 4.0 was mentioned briefly and no response obttrined from
the meeting.

There was appreciable sentiment for defining the thickness of a perched water table.
Dr. Hwtelli  was in favor of doing SO. Both Dr. Bnith  and Dr. Maletic  commented on the
problem of defining the water table in clayey ~011s. Such soils may be under zero
tension but a water table would not be observed in a well. The problem  or alternative
terminology for rates of water movement was rather thoroughly discussed. Dr. Kellogg
pointed out that some people would prefer that we use relative permeability estimates
rather than give fignres. The eense  of the group would seem to be that alternative
terminology is desirable, and the terms suggested are reasonable, but there does not
seem a strong ‘sense of urgency about making changes. It would see,”  B subject that
shau1.d  be put in abeyance.

Committee  “embers:

R. R. Gwxwman,  Chairman
C. M. Ellerbe
J. T. Mnletic
G. S. McKee
A. H. FBsch6.U
J. D. Rourke
C. I.. Scrivner
C. D. Smith
D. van der Voet
J. M. WillieJnS



0 to 10

20 to 40

4 0  to 80

> 80

** This could be defined as the maximum distance below the bottom of the
winter depth class or the depth that the water table remains below
nest (wrhaps 9C1 percent1 of the year.
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UNITED  STATES  DEPAfmlENT  OF AGRICULTURE
Soil C”naewaLi”n  Se rv ice

NATIONAL TEClMC*L  WXK-PLANNING CONFERENCE
cl* THE

CooPBluT~“g  SOIL SuB”EY
Charles ton,  South Carol ina  January 27-30, 1 9 6 9

Coomittee  N o .  8 - C r i t e r i a  f o r  C l a s s i f i c a t i o n  a n d  N”menclat”rc  of nade Soi l s  and
Definition of “Topsoil” Used to Resurface Cuts and Fills

A draft of this report, prepared on the basis of correspondence with committee members, was
dincussed  at the conference in  Charles ton,  South Carol ina. The report ,  as  ““Y w r i t t e n ,  h a s
bee” shortened.  and contains  correct ions and changes resul t ing from conference discussion.

Cornnittee  Objec t ives :

1.
2.
3.
4 .

5.

6.

7.

E v a l u a t e  new  data as available.
Propoae  P definition f o r  “ t o p s o i l ”  u s e d  t o  r e s u r f a c e  c o t s  a n d  fills.
Review the  1967 Nat ional  Corxnnlttee  definition for “ade  land.
Review the  1967 Nat ional  Committee  recowendetions  for Hade soil and propose a
defini t ion for  Cut  and Ill, l and .
P r o p o s e  nomenclature  for  mapping  units based on taxonomic names at the fam‘ly  or
higher  l eve l .
Review the Northeastern and Veatern  1968 Reports on Made soil end provide answers
and ansistance  for problems. (No other regions had reports on the subJect.)
General  recomnendafions.

NEU DATA AND OTHLB  INFOBHATION

l

.

1. M a p p i n g  r e a r r a n g e d  or altered soils in the Netherlands.

Dr .  Simonso”  furnished a statement  October  9 , 1 9 6 8  on rMppi”g  in  the  Nether lands .  He
stated,  “Early attempt8  were made by the Dutch to  dis t inguish reworked soi ls  a t  the
suborde r  l eve l  i n  t he i r  c l a s s i f i ca t ion  syatem. That  resul ted in  so many practical  p r o b -
l ems  i n  mapp ing  that this a p p r o a c h  wa8  dropped for  most s i tuat ions.  Efforts  to  dis t in-
gu ish  aails  at the suborder level  vere continued  for t,,” kinds of reworked “I mod i f i ed
SOill. O n e  .et consisted of the mineral ~“ils left where peat  had bee” harvested for
c”mmerc1al  purposes . Tbe other situation consisted of reworked Podzols  in which the B
horizons bad bee” obli terated.”

In sumnary,  the remainder of Dr. Simoneon’s  report  shows that  the  present  approach in
t h e  D u t c h  loil wrvey is to divide the reworked “I modified soils into two g r o u p s ;  n a m e l y ,
( 1 )  #oils claasifieble in the .ystem,  and (2)  aoils no t  c l a s s i f i ab l e  i n  t he  sys t em.

De l inea t ions  o f  so i l s  classifiable in the system  carry two nymbols, o n e  t o  s h o w  t h e
clas~ifIceti”n of the principal k i n d  of 8011  within the give” body,  sod the second to
show the kind of  dis turbance or al terat ion. Disturbance  has not been great enough to
e l imina te  diaanosric  f e a t u r e s . and the mapping unite  are phases.

Delineat ions of  soi l ,  not  clasnlfiable in the system have been al tered to  the point  of
ob l i t e r a t i ng  d i agnos t i c  f ea tu re s . Symbols are used to show  the kind of alteration which I
has taken p l a c e . T h e  vrpping  unit#  are e q u i v a l e n t  c o  miscellaneous  land types used in
the United States .

2.

3.

Durargidlc Arents

Hr. J. Ellworth Brown  provided an extract  f r o m  the Canyon Ares,  Idaho,  ~“il survey ma”“-
s c r i p t  that d e s c r i b e s  a mpping  unit c o r r e l a t e d  ~8 Durargidic  Arente. I

Transect  atudiea

Transect  studies were suppl ied to  the 1967 Nat ional  Comittee  by Californie, D e l a w a r e ,
Knnna8,  Uaryland,  Plfs~is~lppi, K e n t u c k y ,  Tennewee,  Texas,  Virginia .  and West  V i rg in i a .
N o  n e w  Lranwet  data was available to our 1969  C-ittee.



*
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TopsoIL

The term “L”p6”il~’  is “idel,y used, hut there is “0 consistent  definition  for the ““rd.
Published def ini t ions range from lengthy s ta tements .  which list al ternat ive meanings,  to
s h o r t  one Sentence  statements. The following  drfin,tion of topsoil found  in the my ,962
Supplement to the Soil Survey Manual,  page 186, is a” example with mult iple meanings:

“ T O P S O I L  is a genera1  crrm that is used in at least four  sen9es: (I) f o r  t h e
s u r f a c e  ploved layer (Ap) and thus as a synonym for  surface c,lil; (2) for the
original  or  present  Al horizon, and thus exceedingly variable in depth among
different soils; (3) lox the o r ig ina l  o r  p r e sen t  * h o r i z o n ,  a n d  ( 4 )  f o r  



Arguments  in favor o f  a  t h i c k n e s s  limit a r e :  ( 1 )  Dlstlnguisbing  Made  land  from heterogenous
a n d  homoSeneous  e a r t h y  ~raterielr. W i t h o u t  s o m e  l i m i t .  i t  a p p e a r s  t h a t  Nade l a n d  w o u l d  b e
r e c o g n i z e d  r e g a r d l e s s  o f  w h e t h e r  t h e  e a r t h y  covering



3. Inconsistency  between the use of a name like ‘Made soil” and certain long established
misce l l aneous  l and  types .  for  example ,  Alluvial  l end . If  Wade s o i l ”  i s  a c c e p t e d ,
woul,d no t  A l luv ia l  l and  need  to be  changed  to  A l luv ia l  so i l ?  Th i s  app l i e s  to  a n u m b e r
of  other miscellaneous  l a n d  t y p e s .

For  these reasons, terms like "Cut and  f i l l  l and”  and “Fi l l  land”  seem  more  appropr ia te  than
Wade  s o i l ” .

Cut  and  f i l l  l and

If we abandon  the  term ‘Made soil”,  we need an acceptab le  subs t i tu te  or  subs t i tu te s  for
hererogenous  ear thy  mater ia l  cons i s t ing  o f  mechan ica l  mix tures  o f  solurn, or salum and  under-
l y i n g  m a t e r i a l  w i t h o u t  d i s c e r n a b l e  f r a g m e n t s  o f  d i a g n o s t i c  soil  hor i zons .  Cu t  and fill l a n d ,
a new mi sce l l aneous  l and  type ,  may be an a p p r o p r i a t e  s u b s t i t u t e . If  t,,,a does  not  m e e t  Sll
the needs,  Fill  land could be added.

.
RECOMHENDATION

Adopt “Cut and fill  land” as d new misce l l aneous  l and  type ;  a  p r o p o s e d  def in i t ion  i s :
,

C u t  and fill l a n d . Co”s‘6ts  of area8 in  wh ich  the  so i l  or  the  so i l  and  the  under -
l y ing  regolith  has been greatly modified b y  a p p r e c i a b l e  remova in some  places and
comparab le  add i t ion  in  o thers . O v e r  t h e  major part of an ind iv idua l  body .  the  cu t s
are  deep  enough  LO remove  all or nearly all o f  the  d iagnos t i c  hor i zons  end  the  f i l l s
are  th i ck  enough  to  b u r y  t h e  o r i g i n a l  solum to depths of  20 inches  or more.  T h e
p a t t e r n  o f  CULG  a n d  f i l l s  i s  c o m p l e x  a n d  t h e  soil material  i s  v a r i a b l e .  Classlf‘able
8011s nay  b e  p r e s e n t  i n  t h e  p r o p o r t i o n s  p e r m i s s i b l e  a s  mapping  i n c l u s i o n s .  Nodif‘ers
to ind ica te  the  na ture  o f  the  materials  might  fo l low the  phrese  “Cut  and  fill l a n d ” .
One  example  is “Cut and fill land, shale mteriala”. The name of a series might  be
used  in  l i eu  o f  “sha le”  I f  tha t  were  appropr ia te .  Example :  Cut  and  f i l l  l and ,  Berks
msteria1.

t(omaaeneous ear thy  mater ia l

Th i s  so i l  mater ie l ,  w i thout  f ragment s  o f  d iagnos t i c  hor i zons ,  has  a  narrow  range  in  t ex ture
and  other  importmt character ist ics both vertfcelly  and latera l ly . It is homop,eneous  e n o u g h
to warrant  r easonab le  pred ic t ions  bo th  f rom the  s tandpo in t  o f  soil charac ter i s t i c s  and  in ter -
p r e t a t i o n s .  E x a m p l e s  given  in  1966  Regiona l  Repor t s  are  the  hydrau l ic  fl,, at Mare I s l a n d ,
Celtfornia,  and  the  l eve led  s t r ip  m‘ne  spo i l  in  “est  V i r g i n i a . A r e a s  s u c h  as these present
poaslbilitles  f o r  d e s c r i p t i o n  a n d  c l a s s i f i c a t i o n  a t  t h e  series  leve l  or  .,t a h i g h e r  l e v e l  i n
t h e  c l a s s i f i c a t i o n  syetcm. There  are  severa l  a l t erna t i ves  for  c la s s i fy ing  end  naming h o m o -
geneous  so i l  materials:

I. seriell  level. Clas s i f i ca t ion  and  naming  a t  the  ser ie s  l eve l  i s  pos s ib le  i f  soil m a t e r i e l s
are uniform and occur in areas large enough to be  mapped .

2. F a m i l y  o r  higher level.  O p i n i o n  v a r i e s  o n  claas‘ficetlon  and naming a t  l e v e l s  h i g h e r
fhsn t h e  series. The 1967 National Report, end the 1968 “ester,,  Report contained recom- .
mendatlons  for  c la s s i fy ing  so i l s  w i thout  f ragment s  o f  d iagnos t i c  horlrans a t  the  suborder
l e v e l .

At  the  suborder  l eve l ,  these  so i l s  cou ld  be  named  8s Psamments.  Fluvents.  or Ortbenta.
.

accord ing  to  the  cr i ter ia  for  these  Orders . I f  i m p o r t a n t ,  t h e y  could be  fur ther  c la s s i -
f i ed  in to  Crest Croup8  on the basis  o f  t e m p e r a t u r e  and moisture  a s  i s  done  in  the
Clas s i f i ca t ion  Scheme. Appl ica t ion  o f  the  cr i ter ia  for  nubgroups  a n d  f a m i l i e s  c o u l d
be  app l ied  for  f iner  breakdowns .  Example : a h y d r a u l i c  Ill1 area  in  the  Southwes t  tha t
q u a l i f i e d  8s a Fluvent  m i g h t  b e  clesaified 81 T y p i c  Torrlfluvents;  c o a r s e - s i l t y ,  mtxed,
nonacid, meaic. If series names are not used, it  would seem that the suborder name
f o l l o w e d  b y  a twncral tex tura l  c la s s  name  would  be  su f f i c ien t .  Example :  Orthents,  c l a y e y ;
Fluvents,  loamy. The nomenclature does not become cumbersome by the “se of these sub-
order s . N o  t e x t u r a l  c l a s s  name 18 needed  for  the  Psawenta.



In contrast,  four members of our committee were opposed or had strong reservations toward
classlfy‘ng and naming mired ear th ,  mterlal unless this CB”  be done at the series Ieve,.
The‘r  main argument  was that we lack experience and data on which to hdse s o u n d  r e c o m m e n d a t i o n s
f o r  classifying and “amlng these soil  bodies.

If  not  classif ied at  the series or  higher level ,  a m i s c e l l a n e o u s  land type would  b e  u s e d
Example:  Cut and f i l l  land.  or  Fil l  land.

Heterojienous  earthy natera

T h i s  SD‘, material, w i t h o u t  fragnlents  of diagnostic  h o r i z o n s ,  h a s  il wide r a n g e  o f  t e x t u r e ,
“t&r importsnt  characteristics,  or b o t h . The 1968 Western  Repor t  iml,lirs that this soil
material would not be classified in the “ew classif icat ion system. Onr  1 9 6 9  c o m m i t t e e  m e m -
ber., with one except ion,  agreed that this soil mterinl  should be clnssified 8s m i s c e l l a n e o u s
land typee. C u t  a n d  f i l l  land,  or Fil l  land seems appropriate.  Textures  or o the r  mod i f i e r s
may be added. E x a m p l e :  C u t  a n d  f i l l  l a n d ,  m i x e d ;  C u t  a n d  fill land, s tony;  Cut  and fill
l and ,  Berks  wterial. T h e  d i s s e n t i n g  m e m b e r  s t a t e d  that “Eve” very heterogenovs,  unterlals ca”
be classified as complexes at  some categorical  level . Th i s  i s  impor t an t  i f  we are to fulfi l l
that  par t  of  our  job asking  fo r  a  na t i ona l  so i l s  i nven to ry . Sbils in these complexes have
v e r y  nuny propert ies  in coma” with each other  and with s u r r o u n d i n g  soils. T h e  p o t e n t i a l  o f
a beterogenous  ‘cut and fill’ complex in  the San Josqul”  “alley will be  ve ry  d i f f e r en t  f rom
that of a” equally heterogenous  complex in low or Maine. L i k e w i s e ,  dl,ffere”t kinds of ‘cut
and f i l l ’  l and  w i th in  a s u r v e y  area “wy differ g rea t ly  among  e a c h  o t h e r  i n  c h e m i s t r y .  f e r t i l i t y ,
and mineralogy. This  type of  land is  usual ly used intensively,  and more and more of  i t  1s
being crested every year.”

s o i l sShaped

Recommendstio”  5 of the 1967 National Report for “ s h a p e d  80116~’  is  sat isfactory. Shaped soilti
a r e  restricted to  so i l s  classifisble as phases of tsxonom,c  u n i t s  ( s e r i e s ) . (The 1967 National
Repor t  and the  1968 “es ter”  Repor t  use  the  term “classifiable as phases of taxonomic  wite”.
T h e y  d o  not use t h e  t e r m  “ s e r i e s ” . )  E x c l u d e d  f r o m  “shnped  wails” are materials chat faL1 i n to
h o m o g e n e o u s  or heterogenous  earthy raterlais, s u c h  88 (I) cuts and fills which remove al l  or
“ea r ly  a l l  d i agnos t i c  ho r i zons ,  and  (2 )  fills th ick enouSh  to bury  the  or,Sinel  solurn  20 i n c h e s
or mare. The 1968 Western Report  reconnnended  phase names as follows: t e r r aced ,  f i l l ed ,  shaped ,
leveled,  smoothed,  and str ipped. Th i s  a l l ows  xa”y degrees of  freedom in their naming.  T h e r e
ia danger  that all  available names will b e  u s e d  a n d  d i f f e r e n t  nsmes vi11 b e  a s s i g n e d  d e l i n e a t e d
bodies that  are the same or  nearly the same. T e r m s  that are selected should preclude the use
of phase names for delineations which might be a miscellaneous lend type or a complex.  A term
l ike  “ t e r r aced  phase”. fo r  example .  s”gSests  that wappcd ereas might  consis t  of  deep cuts a n d
t h i c k  f i l l s .  o r  c o m p l e x e s  o f  c”ts, fills and origins1  aoil.

ArenLs

Soils with original diagnost ic  horizon mixed by r ipping. ,  deep plowinS. or some other similar
operrtion  sufficiently to destroy the original  nornml sequence.  but  not  to  the  extent  that
fraents or part* of  the  horizons can no longer be identif ied are in t h e  s u b o r d e r  Arents  i,,
the New Clssaiflcation System. The 1967 National Report and the 1968 Wetter” Report are I”
a g r e e m e n t  o” the above s tatement;  the West  l is ts  these soila under Altered soi ls .  Our recom-
mendetio”  5 given below is a restatement of recommendation 4 in the 1967 National Report.

T h e  fihal correlat ion,  approved February 24,  1967,  for  the Canyon Area,  Idaho,  includes a unit
of 832 acres named “Cwsrgidic  Arents”. T h e  soile in this “ “ i t ,  originally o f  t h e  Chileott,
Eli jah.  Sebree. and Vlckery series, have bee” draatlcally al tered by deep plowing which not
on ly  des t royed  the  orf&al h o r i z o n  s e q u e n c e ,  b u t  mixed the d i f f e r en t  sails toge the r .  F rag -
m e n t s  o f  d i a g n o s t i c  h o r i z o n  ca” be identif ied,  but “at  the original  soil o r  h o r i z o n s .  T h e
mate r i a l  ia described as “ranging from sandy loam to silty clay. mostly “oncalcareous, b u t
conteins  f r a g m e n t s  o f  a  ca h o r i z o n .  and has  fregmente  of a” argilllc horizon  and a duripa”,
and typically overlies remnants  of a durlpe” at 24 to 40 i n c h e s ” . ( S e e  cement  by “r.  J. H.
Yilliame u n d e r  NOTES  at e,,d o f  t h i s  r e p o r t . )



a. Homo~cncous  e a r t h y  twxterial  wi th  a r e l a t i v e l y  “arrow  r a n g e  i n  t e x t u r e ,  o t h e r
i m p o r t a n t  c h a r a c t e r i s t i c s ,  or b o t h . Al terna t i ve s  for  c la s s i fy ing  and  naming  are:

( 1 )  t r e a t  as s e r i e s
( 2 )  treat a s  classes  a t  lcvelr  above t,,e s e r i e s

b .  Hererogenous  e a r t h y  m a t e r i a l  w i t h  a w ide  range  in  texture,  o t h e r  c h a r a c t e r i s t i c s ,
or bo th .

(1) treat 86 a  m i s c e l l a n e o u s  l a n d  t y p e .  E x a m p l e :  C u t  and f i l l  land,  or  Fi l l  land
(2)  treat  as  c lasses  at  levels  above  t h e  s e r i e s

2. lncludr  In shaped soils phases of soil texonomic  units  (series) rcsulcing  f r o m  s m o o c h i n g ,
leveling. or grading, in which:

a. Diagnostic horizons required within pedons have not been destroyed or interrupted. or .

b. Diagnostic horizons have not been buried to depths of more than 20 inches.

Leveled phase  ie tentatively recoxraended 8s the phase name for  “shaped soi l s” . 4

3. Apply the criteria for Arents  to soils in which the original diagnostic  horizons  have  been
mixed by ripping, deep plowing, or other operations, but not to the extent that the frag-
ments or parts of the horizon can no longer be identified. Excluded from this category
are soils in which disturbance has not been deep enough or Profound enough to extensively
dis locate  diagnost ic  horizons.

Soi ls  w h i c h  qual i fy  for  Arents  are to be classified and named with existing or new taxo-
nomic u n i t s .

MAPPING UNIT NAMES FOR  DISlvRBE”  OR REAPaANCED  SOll.9  AND VARIOUS KINDS  OF
WRTHY  PILL  “ATBRIM.  BASED ON TAXONOHIC  NAMES AT THE PAMILT  OR “ICIER LEVEL

Illustrarians of proposed  taxonomic class namee are given under the discussion of Homogeneous
earthy material and Arent~. “e still lack experience in  general  use of such naws and  for this
reason the co.m”iLLee offers no specific recormmendetions.

SPECIAL RFQUESTS  LISTED IN 1968 REGIONAL REPORTS

“eatern region

The “eat requested help from the National Conference in finding subgroup and family criteria
for Arents  with fragments of original horizons. Our comnittee  considered the request, but
fa i led to  produce quant i tat ive  term8 that could be used aa criteria for classes.

Northeast Region

The Northeast requested liberalization of the definition of Urban  land. The present definition
for Urban land is, “land so altered and obscured by urban works and structures  that identifica-
tion of soils is not feasible . . . use  of  this miscella”e”us  land  t y p e  i s  r e s t r i c t e d  t o
c l o s e l y  b u i l t - u p  parts o f  c i t i e s . ” The Northeast report statea, “It was agreed by the conmit- .
tee  that  the  last part of this definltio”  does  not a d e q u a t e l y  c o v e r  t h e  n e e d s  i n  areas o f  rap id
suburban development where large areas have had diagnostic horizons destroyed, yet, the per-
c e n t a g e  of land covered by roofs.  pavements.  etc. is  generally  leas  than  25  percent  even  0”
1/g a c r e  lots.”

r

The  fo l lowing  i t ems  dea l ing  ,,ith  Urban land 



b. Built-up  areas where construction OI houses,  industr‘al  plants,  and business
b u i l d i n g s  with a s soc i a t ed  roads ,  parking  areas, etc. has coverrv, par t  of  the
oriKina1 soi l  and a  dominant  port ion of  the remainder  has bee” d i s tu rbed  by
c u t s  d e e p  e n o u g h  t” destroy all  or “early all  diagnostic harizons,  and fi l ls
t h i c k  e n o u g h  t o  b u r y  t h e  nriSl”al solum to depth of  20 iocbes or mare.  Classl-
fiable soils  may be present  in the proport ions permissible as  nupp‘ng  i nc lu s ions .

Thle redefini t ion was not  acceptable to rbe c o n f e r e n c e .
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Hadc land: Kellogg euggests  two phases,  Hade land. and tmde land covered with f i n e  e a r t h y
materials. Bartelli points  out that if cover Is more than  40 inches  i t  becomes soil by our
definition.

nodificat‘on of  ,967 Nat ional  Colmnittee  Recommendations

1. Made sail

Baur: wade SOL1 has not show” u p  in a n y  correlation.

CarLlsLe: Objects  to Made soil; says that a n‘scellaneous  L a n d  t y p e  s h o u l d  n o t  b e  a  k i n d
of 6011.

Kellogg: ntsceLLaneous  Land types  have been misused;  if a* area behiod  a den b e c o m e s
f i l l e d  with  s ed imen t ,  t h i s  i s  ~$1. (Hentioned  fo r  example ,  Ho l l and . )  Made
soil can be used for economic crops. and miscellaneous Land types cannot. .

2. Homo~encous  e a r t h y  materials: Opinions differed whether  they should be clasiifled at
family or h i g h e r  l e v e l  or on ly  a t  t he  se r i e s  l eve l . .

3. u: Yllliems s t a r e d  t h a t  i n s t e a d  o f  Durargidic  Arents, we now  would  u s e  Arents o r
Argidic Arents and phase n a m e .

RECOEMENDATIONS

Kellogg: M‘scellaneous  land types should not  be usable far cowercia, c r o p  p r o d u c t i o n .  T h i s
comnittee  got s tarred because of  reclaimed badly eroded land near  Natcher,  Hissis-
sipp‘. Our problem is  the Large areas that are e x c e l l e n t  f o r  p l a n t  g r o w t h .

.lCAlIs0n: A Lot of irrigated Land is on e x t r e m e l y  variable Land e s p e c i a l l y  i f  sprinkler
i r r i ga t ion  i s  u sed .

P.egio”aL comnittees

w e s t e r n  comnittee  “ants q u a n t i t a t i v e  t e r m s  f o r  c l a s s i f i c a t i o n  o f  * r e n t s . Smith s ta ted that
there are  no Typic Arents;  there are just Arents  and phases  of  Arents. But  could be Argidic
Arents a t  the  aubgraup  l e v e l .

N o r t h e a s t e r n  R e g i o n  want8  a broader definition of Urban Land. such a8 proposed in La end lb.
(See Special Bequests. pp 6-7)

Kellogg: Some people may interpret  this  as  no longer hnving  to msp in urban fringe areas.

BarteLli: In some surveys,  we map complexes of Urban land and series; item lb is in conflict
With our present  policies far  turning m a p p i n g  units.

Simoneon: If more than 10 percent  is  s t rongly contrast ing,  covered by street@  a n d  h o u s e s ,
then the mapping entity is a complex.

Kellogg: T h i s  ia cutting it too thin; we s h o u l d  c o n s i d e r  mainly  the area not  covered by
houses. l

Bartelli: If we get 70 to 100 foot Lots then i t  might  be Urban complex,  but  this  does  not
apply to one house on a LO bcre estate . .

Kellogg: Use o f  “u rban”  i s  po l i t i ca l ly  unviae.

Smith: I tem Lb is too wide; 30 percent not sail should be a complex in a ,nisceLLaneous
land  c l a s s .

Carlisle: If  20 percent  would make  miscelLeneous  land type, we would have to redefine our
present  miscellaneous Land types.

Kellogg: The  report  is accepted ,,ith  such changes as meet the general consensus of the
group.



Reports  nf Regions?  Comma

Yissouri repnrted  the preparation  of a st.ate soil-clinste map fri~n water-bilance studios.
using the Thornthvaite method. In aiditian.  daily water balances were ca'!cu'la!.ed far 6%
year periods and potential evapotran:piration  was c~nwerted  to potanlial depth of soil
dryin,:. Mien such dat.a are graphed along witi~, wstcr gcn<.,traticn  resulting from! each rain.
the time-depth distribution of mois:~ anti dry zones in the soil ;IPIJ ssrinate~~i. i'robabilities
of dry or moist conditions for :;perii'is,l  combinat,ions of tiepth an,J t.in~ periods can be ssti-
mated. Frequency of cyclic wcttins tnd drying wit:, depth was predicted.

Water-balance studies of the type reported appear to have promise for soil classification
and interpretation. Temperature is the main parameter of estimated potential water use ard
the methsd is thus related to present family criteria.

It was recognized that in some instarlces meteorologists can make mare precise estimates of
water balances where humidity. wind speed and other variables are measured. However.
data are scarce. Pan-evaporation data are also favored by many meteorologists. It was
recognized that computed water balances should be checked against pan-evaporation where
such data are available. U. S. Dept. of Corn. Tech. Paper No. 37. swmarizes some such
stulies. Meteorologists may be able to relate evapotranspiratian  anl pan-evaporation,

It was recognized that the water balances studied applied mainly to soils without water
tables or water additions from surrourding  areas.

2. The Western States Committee proposed a "Sail Temperature Days Prueram"  for collecting
soil temperature at 20 inches on the important benchmark soils. The readings to be made on

4 or about April 15. July 15, October 15 and January 15. They developed a work sheet to
encourage uniform observations and records. Sample attached.

w State and Regional Naps of potential evapotranspiration  for the frost free period (ETp 32')
were prepared for the Western States in conjunction with River Basin studies.

3. The Southern Regional Committee devoted all available time to tk,e soil moisture portion
of their assignment.

4. There is an overlap in assignments between the activities of the Soil Moisture ard
Climate committee. In some regions t.he functions are combined into one committee.

Many of the comments to th$ chairman for this committee of this conference dealt with soil
moisture.



Current Activities

I. The inclusion of soil temperature as a criterion for soils classification stirulated
fiel~d measurements of soil temperatures. Throughout the cowtry the effort has varied
marksdl~y between states. * cnmplet:e  inventory is not available for sll of the states.
The following  information was assembled for the Western States arni indicates the effort
being m&e in that section.

Californin  ' 103 site5 L!" : E-V transects.
COlora In 16 soil survey areas - No. of sites not giv.:n.
Mo"t,an*  ' 16 locations.
Nevada * 98 locations.
New Mexico 66 locatior,-.. 1 to 1 year period with about I sites - read monthly

Oregon * SO locations - readings quarterly plus summer.
Utah * 21 locations - 10 bimonthly. 11 quarterly .
Washington 63 locations - monthly readings
Wyoming 20 transects with 4 to 8 sites each, quarterly readings. 1;) additio"

daily recor.dings  of soil temperature ('GSA) at 4 experimental substations. ,

l Used form devised by Western Committee

Comments submitted with the reports indicated:

a. The 59%. soil temperatures in some areas are extending farther north than was
anticipated based on air temperatures and kind of vegetation.

b.

c.

Irrigation reduces the average summer temperature by as much as 9oF. in some months,

Temperature measurements sb,ould include the summer months to L,etter evaluate average
summer temperature and to obtain peak temperatures.

d. The diffsrende in aspect between north and south expc'sures on slopes of %O to 43
percent. caused temperature differences of 7 to lOoF. In some instances this
placed the soils on the south slopes in mesic families and those on the "orth
slopes in frigid families.

e. The soil temperatures range up to as much as 8oF. warmer than air temperatures in
some locations during warm periods.

f. Some stations varied as much as 13%. between years even when read same day and
month.

g. Soil moisture estimates have bee" made in conjunction with temp:!rature  readings  at
501118 locations. If temperatures ape read only quarterly this is of little value.
When temperatures are ream3 monthly. a moisture determination assists in evaluating
the moisture regime.

h. Since the soil moisture regime is used as a pertinent criterion for classification
in some categories. there is need for a uniform procedure to evaluate the moisture
regime. .

2. Dr. c. L. Scrlvner. University of Missouri reported on the studies made at the Missouri
station in the use of climatic data to evaluate soil moisture regimes.

Soil moisture regimes are determined. in part. by amounts of rainfall and evapotranspiratio".
Those two detsnninants  are particularly important in soil systees  without water tables and
without "runon" or lateral seepage from adjacent soils. Only runoff and deep percolation
losses of water need be quantified to complete the characterization of moisture regimes on
such soils.

Daily estimates of potential evapotranspiration  were made by the method of Tharnthwaite  and
Hather. Daily amounts of precipitation and estimated potential evapotranspiratio" are
converted into depths of soil moistening an3 soil drying by taking into account the available
moisture storage capacities of the various horizons, and by making specific assumptions.





could be better described as poorly aerated with the quantitative aspects described as
inclicat,ed  st8ove. The claypnn soils or Missouri appear to fall within this group. They have
Llccn described as poorly drained and yet water tables can rarely be demonstrated except
for t,rier t.empOPary  ones. perched ab""o ti,c claypan.

l'h.7 gf'aph L,f annual frequency of recharge  to given depths is shown in the graph for the
C",":nl!i:,. M;lssouri starion.

3. .lohn Knurkc, in charge of World Soil Geography Unit. discussed ttie procedure developed
in the World Soil Geography Unit for describing the moisture status of a well-drained soil
at specil'ir  times during a normal or actual water year based on normal or actual monthly
precil>itat,ion and a normal water depletion factor

M"ist.ure status is calculated in terms of moisture profile diagram. namely a rect.angle  where
the distance downward  from the top indicates the depth below the surface of the soil, and the l

dist,ance from the left indicates t.he f‘raction of the available water capacity which is occupied
by v,xl,er at a particular depth. The rules for adding moisture (accretion) and subtracting
muistura (depletion) are arbitrary. They are based. however. on procedures usually employed
in wat.er balance bookkeeping and on limited observation of w;tsr removal every second day

.

irom various depths an+ tensions in soil.

The procedure for calculating mcisture  status uses 200 discrete units or slots. each repre-
senting one millimeter of ASK. These slots are arrayed in an upright rectangle 10 units
wide and 20 units tall. The 20 horizontal rows of slots correspond to 20 separate layers in
the soil. each with an AWC of 10 mm. The IO slots in each row conveniently depict the
fraction of the AWC in each layer which is occupied by water. During accretion. empty slots
are filled one at a time, millimeter by millimeter. During depletion. each millimeter of
water is removed in increments cf 1. 7. or 5 millimeters of net potential evapotranspiration.
NPE, awon3ing to the numbering of the slot an the diagram.

Data used to calculate moisture regimes at WSCU are mainly normal monthly precipitation (EIP)
and normal monthly potential evbpotranspiration  (PE). Preci+tation normals based. if possible.
on at least 20 to 33 years of recent record are chosen to best represent the area of interest.
PE normal:; should be from the siime location as the precipitation normals. or nearby, and should
have the same temperature regime. PE normals. worldwide. are available in the eight volume
set. Average Climatic Water Balance Data of the Continents. by the C. W. Thornthwaite
Associates.

4. Dr. Walter E:hrlich from the Canadian Soil Survey reviewed briefly the work being done in
Canada in using climatic data to calculate water budgets, irrigation requirements and
climatic suitability of regions far agricultural production.

The paper "Use of Soil Water Estimates for Interpreting Climate in Relation to Soil Class-
ification" by Wolfgang Baier describes the versatile budgeting procedure. This has been
developed specifically to accept standard climatic data for estimating variatibns  in daily
soil water by making use of physical and biological concepts of water movement in the soil
and water uptake by crops. Adjustments for runoff. drainage,. different soil water release
characteristics and the effect of atmospheric demand rate on the AE/P ratio ara also
incorporated. .

This method estimates the soil moisture regime with a good degree of accuracy.
.

5. Dr. Pay Daniels  discussed the Water Table Studies he is conducting in North Carolina.
Continuous water-table data ranging from 1 l/2 to 5 years duration have been collected from
parts of the upper ard middle Coastal Plain in North Carolina. Approximately 120 observation
wells representing 45 sites have been used. Soils ranging from Typic Paleudults to Typic
Umbraquults  are included. We have found that it is difficult to compare water levels at
different locations if data from the same year 81-e not available. This severely limits the
usefulness of date collected at different times and increases the difficulty of applying
data to various problems. The tremendous volume of date collected from even a few wells
also make it difficult to make meaningful interpretations from raw data. Some method of
generalization is needed.



The regression models being developed will allow us to predict the vat,er-<able  regin~e for a
site for an average year. and for extreme wet and dry years. If more detailed information
is wanted. the predicted levels for single storms. s",:h as burric;nes.  could ba predicted.
Long term water-table data from carefully selected sites may ba desirable  for research needs,
but with our best model only 1 years of data is needal.

Heconmotmlations

1. Regional Committees take the leadership in assembling the soil temperature data onto a
standard form so it can be summarized by states and ragions. The data will then be available
for many u*ePs. If this is not done much valuable data till be lost arti the time and
effort expended to gather it will be wasted.

2. The fan attached or one similar be approved and printed to accaoplisi this task.

1. The Regional Corruoittzes have an initial report av.iilable by January 1'370 or their next
canmittee meeting.

4. The Soil Scientists be encouraged to make temperature readings for the summer months in
addition to quarterly readings.

5. In areas where soil moisture regime is pertinent :o soil classification, soil moisture
determinations should be made in conjunction with soill temperature determinations at appro-
priate depths and intervals of time.

6. That further testing be done to relate soil moisture regime estimates friln climatic data
to soil moisture  measurements.

7. The committee be continued.

committee:

* T. B. Hutchings.  Chairman

R. W. Eikleberry

* I,. D. 'Giese

* A. A. Klingebiel

* C. W. McBee

Franklin Nevhall

E. J. Pedersen

l Clarence Scrivner

R. A. Struchtemeyer

l Dwight w. Swanson

Rudolph Ulrich

Keith K. Young

* Present at Meeting
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RtZORT OF COMMITTEE 10

Soil Family Criteria

The charge given to this committee in 1967 was "to receive ard review proposals and
recomnendations made by regional committees, and to test and evaluate these and other
proposals for the improvement of soil family criteria."

The committee reviewed the 1967 Report of the Committee on Soil Family Criteria, espe-
cially the recommendations; conference committee reports of ?he North Central, North-
east, and Southern Regions; a memorandum dated November 13, 1368, from Guy Smith to
the principal soil ccw~elato~s concerning the problem posed by large soil families; and
suggestions made by comnittee  members themselves.

I. 1967 Report of National Committee on Soil Family Criteria.

It was noted that all but three of the 1967 conference committee recommendations
have been accepted and executed. After additional consideration of decommendation
NO. 1, the Soil Survey Staff concluded that thirotropy  should be treated in the
section on soil texture  as a family criterion. (See March 1967 Supplement,
page 41.)

Recommendations  4 and 5 were not adopted in the preparation of the Narch  1967 Sup-
plement; apparently this was an oversight, not a deliberate rejection of the ret-
ommendations. The conunittee  believes that these recommendations  have merit and
repeats them, slightly reworded, in the 1969 roconwnendations.

2. Regional Comnittee  Reports

A. North Central Region--1968 Comnittee on Soil  Morphology and Soil Family
criteria.

There is very brief mention of some aspects of family criteria in this report
but no specific recommendations are given.

B. Southern Region--1968 Committee on Criteria for Families, Series and Phases.

The Southern Cormnittee  made some valuable suggestions for sharpening the defi-
nitions of soil mineralogy criteria, and also recommended additional study and
testing of the criteria. The national cormnittee  believes that further study is
needed and that to make significant changes in the mineralogical criteria at
this time, requiring complete review of all soil families, would excessively
delay the publication of the system.

On January 20, 1969, Hr. Slusher  of Louisiana forwarded to the Committee copies
of the most Pecent recomnendations  of the S-60 Southern Reyional  Technical
Comnittee on soil mineralogy. These recommendations reached the Chairman too
late to be convnunicated  to Committee members before the Work-Planning Confer-
ence. Copies of the recommendations  were given to Committee members in attend-
ance at Charleston and they were read and discussed in the Conference as a
whole. It was pointed out that laboratory analyses indicate a general simi-
larity between the&y  mineralogy of the less than 2 micron fraction and the
clay mineralogy of the 2 to 50 micron (silt) fraction of a given soil horizon.
This means,  of course, that the information wanted by Recommendation 5 of the
S-60 Cmittee  usually can be predicted from other soil characteristics used
in classification. The Conference did not voice approval of the S-60 Recom-
mendations  1 and 2. It was pointed out that the present mineralogy criteria
used at the family level cover S-60's Recomnendations  ND. 3 and 4.

c. Northeast Region--1968  Colmnittee  on Family Criteria and Testing Families.

This comnittee suggested that the family mineralogy criteria be given more
intensive s+ady;  that consideration be given to use of a clay mineralogy
Criterion in non-clayey textural groups;  that no changes be made in the miner-
alogy criteria until further study indicates a real need for change.



3. The Problem of Large Soil Families.

Appendix I of Soils Memorandum 11 (Rev. 2) carries the statement that the section
on competing series and their differentiae "is to list the closely related series,
e.g., those of the same family and of neighboring subgroups in the system, and give
the differentiating characteristics for each. All competing series should be
covered that have common limits in definition with the one being described." At
the same time, we ape trying to fit all the official series descriptions on two
pages. As Guy Smith pointed out, It is obviously impossible to list and compare 50
to 100 series and still hold the length of the descriptions to two pages. The
alternatives considered by the committee  to solve this problem are these:

(a) Key to series in large families.
.

Use clay type, depth to free carbonates, depth to ljthic  or paralithic
co"tac!t and similar criteria to construct the keys. Only the series in
the same group of series in the key would be listed and compared in the
official description.

.

(b) Phases of soil families.

Criteria like those used in keys could be the bases for phases of families.
Again, only those series in the same phase would be listed and distin-
guished from one another in the official series description.

(c) List and compare only the 10 OP so series most closely related to the one
being described, basing selection on the judgment of those soil scientists
most familiar with these particular series.

(d) Eliminate overlapping and duplicating soil series, thus reducing soil
families to manageable numbers. It was pointed out that this is a desir-
able alternative and one that should be tried, but the fact is that no
one can say yet whether OP not this procedure will really solve the prob-
lem, or eve" help very much in reducing the sizes of the large families.

4. Soil Texture and Related Criteria in Families of Tropepts and Oxisols.

Recently, 



Indications to date suggest that these family criteria are satisfactory. The com-
mittee found no reason to recommend revision of, or additions to, these criteria.
The committee does believe that the Histosol  family criteria should be rigorously
tested and evaluated with the aim of improving the classification.

6. Committee Recommendations.

Recommendation  1. Thatafootnote be added to the section on mineralogy classes
applied to clayey soils, as follows: "If the ratio of I5-bar water to measured
clay equals or exceeds 0.6, the relative proportions of different clay minerals in
the less-than-2 rmn.  fraction determine the mineralogy class."

Recornnendation 2. That the particle-size classes characterized as the determinant
size fraction for family mineralogy refer to particle sizes determined by sieving
and sedimentation methods used in the Soil Survey Laboratories. References to the
published methods should be cited. It should be emphasized that'it  is not the in-
tention of this statement to require PSDA in order to classify a soil.

Recomnendation 3. The regional committees on soil family criteria be encouraged to
continue study and testing of the existing family criteria, and make recommenda-
tions for the improvement of the family classification.

Recomnendation 4. That studies be pursued vigorously under the leadership of the
principal soil correlators to determine which series in the large families can be
suspended or dropped.

Recanmendation  5. That keys to the soil series in large families be developed and
used,  if necessary, to shorten lists of competing series in standard series
descriptions.

Recomnendation 6. That in Tropepts and Oxisols the family textural criteria be
applied according to the current rules, but that in addition the families be
further suMivided  by use of a wet consistence criterion to be determined by study
of the series descriptions in families defined according to "apparent texture,"

Reconmendation  7. That the family criteria for Histosols be studied and tested
vigorously, especially in the North Central and Western regions. The committee
suggests that task forces be set up by the principal soil correlators to give
special attention to the classification of Histosols.

Recarmendation  E. That this cam'nittee  be retained for at least two years longer.
Its charge should be to receive, review, and evaluate recommendations from regional
camnittees, task groups, and others.

cmittee  nembers:

l

B. A. Barnes
L. J. Bartelli'
F. J. Carlisle, Secretary*
R. C. Carter*
F. W. Cleveland
W. H. Johnson Chairman*
A. C. Owedeli
R. I. Turner

Present at Charleston meeting.
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NATIONAL TECHNICAL WORK-PLANNING CONFEAENCE  OF
THE COOPEluTIYE  SOIL SURWY

CHARLESTON.  SOUTH CAROLINA,  JANVARY  27-30.  1969

REFO”T  OF THE COMMITTEE ON
SOIL INTERFRLTATIONS  AT THE HIGHER CATEGORICS  OF THE

NkX  SOIL CLASSIFICATION SYSTW

This report  is the result of committee  deliberation prior to the NWPC and contains suggestions
made by members of the NWPC.

The Soil Interpretations at the Higher Categorlea  or the New  Soil Classification System
Committee had the folloving  objectives:

1 .  Review 



1. The legend for the general soil map shou1d be prepared in sufficient detail, either
as o descriptive legend or in an abbreviated form, to give the users the neces*ary soils
information. Conaiderina  the needs of the users lnteqretative  information should be presentcri
for the components of the associations.

2. The committee considered the problem of base maps for genernl soil maps and suggested
that the cartographic unit should be consulted as to the best -vailable  'base maps r,rior to
the development of the general soil map. In addition, a memorandum may be needed to indicate
the scale of baee maps suitable for general soil maps.

3. The Committee recommended that more development and testin of general soil maps be
done for larger areas on smaller scale mnps to determine whet categorical levels will best
serve the needs.

World Soil Geography Unit 1

Within the World Soil Geography Unit, basic soil maps are compiled using all published as well
as unpublished, information on the soils themselves plus information on geology, relief, .
vegetation, climate. land-use, management practices, geography,  etc. In some instances,
intensive use is made of airphoto  interpretation. 'The scale or mapping is usually ot a scn1e
of 1:1,000,000. although in rare instances the mapping has been at scoies as large as 1:250.000.

From these maps certain very w~ral interpretations. useful for broad planning, are made.
These interpretations include both iarm and nonfarm (engineering) uses. See attachments iNo. I
and No. 2 showing B portion of the tabular material prepared to accompany mops of Thailand Rt
a .¶ce& of 1:~50.000.

Discussion and Hecommendatio>s__y  Committee:

up to the present time the preparation of detailed soil surveys and their ir.terpretations at
the level of phases of soil series has been our principal concern. There is a continuing need
for this activity.

In recent years there has been increased interest in community and regional planning, lake and
river basin investigations , and studies in shifts or potential shifts in land-use. These
activities emphasize the need for county, state, regional. and national small-scale maps with
legends designed to show different kinds of interpretations. Numero"s small-scale maps are
available that have legends designed to show the principal kinds of soils but only LL few have
good interpretive legends.

Experience in the preparation of interpretive small-scale maps based on our revised System  of
soil classification is limited. To assist pereonnel engaged in this activity vc need to
distribute examples of existing maps and their legends and tcl systematically test the
categorical level within the classification system that best serves the needs of users for
which the small-scale maps are designed. As additional information becomes available, a set
of guidelinea can be evolved.

After it has been determined that a amall-scale map is needed for a specific purpose the
follouing items should be investigated.

.

1. Sc1ect B good base map that shows those cultural features that are important to the
intended users of the map.

l

2. Determine the kinds or combinations of mapping units that are most useful.

3. Determine the map scale that is adequate to shov the essential information.

4. "se all avsilable information about soils. geo1ogy,  topography. climate, and land-use.

The folloving  references will be useful  in the development of small-scale maps and legends.

1. Soils Hemorandwn SCS-33 Rev. dated A"gust lb, 1961.

2. Advisory Soils #l2, dated Sept. 13, 1967.

3. Small-scale  maps for the big picture. by Arnold C. Owedal. Soil Conservation,
t&y 1968. "01. 33. No. 10.



‘The committee supwsts  the following guidelines O" map-scale and Ici:rrw$ f"r mull-scale mnpr,
to obtain nlnximtm  interpretive value:

(n) +nty maps. Use phases of nssaciatians of soil series "5 components in the legend
ni wc "8ve in the past with mnp stoles re.*ginR  fr"m 1:125,000 to 1::",0.000  (2 to 4 miles per
inci,). I" some few instances lamer scales may be needed.

ib) :;tate maps. Use phases of nssocintions of families of subgroups as comporients in
tl~c legend with map scales ranfiing from 1:5OO,CIOO  for smell States to 1:1,000,0rr0 ror moderatr
(average size States). I" some rtates phases Of associations Of sullkyoups  nay be the better
cntcjwrical  level to use. See attachment No. 3.

(c) He,u,iorlel  maps. (Larger tha" one state). For mall reRiows use the some le6ynd and
mop scnic as for states (b abnve) and for moderate and large site rwions "se phases Of
ussociatioos of subgroups ns components in the legend at map scales of from 1:70,000 to
;::','1w,"ou. Phases of associations of great groups may also be used. See '*ttachme"t No. 4.

(d) National naps. "se phases Of associatio"s  Of great groups at map scale'of  1:I.!I00,0"0
to 1:7,500,000. Phases of associations of 8ub~1mups may also b&used.

Ihe above guide regarding map components  should be adJusted to meet the needs Of tile map
"Flers and the scale Of the maps. 'The most specific interpretations car, be made for phases of
sail series in large scale maps. in smaller scale maps as on a State map, more cartographic
generalizations  are made resulting in a larger "umber o* unnmed soils making up the mappi"
wits. The names of the mapping units and the interpretations that CM be made from them
are less speciric.

'TLC. committee recommends that consideration be give" to the use of starldardcale  maps. The
cownlittee ais0 recommends, where possible, to uge the some scale 0T maps and categorical level,
in preparing wxmty, State or regional maps because it is much less difficult to compile a
map involving mps of more the." ""e county. State or re~io" if they am the same scale.

Hecomme"ded_a_c_tivities far Hqgional Commn:

I, . Refine and test smc of tbe items (guides and criteria) set forth irI the national report.

2. Uevelop small-scale maps and legends of counties. states and regions using the "ev
classification system with special emphasis "n good interpretive legends.

3. Review the possibility of using 



-

“0 we SllOY  coded  legends?

I prefer  not to U6.2 a coded  legend--use  1, 2, 3, 4, etc.  an ttie map
and  the” the Emk  used in the legend.

They  preferred  using the coded legend for their barking copies
or maps and that the Final symbols to be placed on the printed map
Will be determined later.

Notes  on Discussion after Presentation of Committee Heport:

Limit information in the table and cover in the text.

Do not imply too much  in table.

Systems o* engineering classiricatian have specific limits.
Recommends not be shown on interpretative table of small-scale maps.

Need  small-scale maps for different kinds of aress--diWerent things
vi11 need to be emphasized in different areas. Example: Connecticut
YS. "t&h.

A need exists for real small-scale maps, world, nntianal and state,
on a single pa&e  or sheet. Approximately 10 separations.

Use base maps of standard scale. Avoid odd scales. General map
vs. small-scale map--pre*ers  term "small scale".
Use "relief" ngt "topography".

The coamittee  report ~8s adopted by the conlerence.

.
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ENTISOJS
EX-AQULNTS

UH-HAFLAQmNTs
&4Hs-1  Typic Hsplaquents and T y p i c  Ochraquults,  loamy,  level (Vn-Aleb)
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Advisory SOIIS-lr  , dated  113vcnhur  21, 1x7, pointed out tiKlt the tle:io,,z1 SOi,~ survey
5:ork Pi-inning  Co:~fere"ces hsi heen asked to place on their agenda the proble:o  of devolo~.xent
<of realistic esti.Tates of the soil survey laboratories workload. It oointci at th?t fin-is
fx additional laboratory work are most apt to come fron funds nw bein, devatcd to field work.

4ctivitie.s  of Colnnittee

The report of the corvnittee  was prepared by correspondence.

Reports of all region'll  corunittees o" this ab,ject were reviewed. Following the meetings
of these committees,  estiroltcs of work needed by the SCS l?boratxies  were submitted  by each
State office tay years for a 1 I-year period. Tne estiwtes included :11 numbers of pedons of
benchmark sails to be chir,xcterized; (2) "unbers of saltples  for small projects such as texture
checks, determinations of ni"eraloFy, carbonate content, for classification  of series; and
(3) research projects needed to assist in mapping and classification. A sunwry alid analysis
of these estimates  is attached.

The runi?ly shows a need for a" average increase or about 55 percent over the FY tb pro-
dilctio" of the SCS laboratories. However, the average ,for the first five years is almost
53 percent greater th,nn for the second five years. Thus, the requests for the next five years
are greater than FY 68 production by about 80 percent.

The committee believes that the requests for the first five years are on the low side.
They are for work that is needed for mpping, classification, and interpretation but r&present
the minimum projection of needs, particularly for interpretations. The comnittee  believes the
estimates for the second five-year period are appreciably less than will be wanted at that
time and represent, in part, the narnal tendency of the human mind to discount tne f"ture.  In
8 few States, the Agricultural Experiment Stations plan increases in their laboratory vork,
but this is "at responsible for most of the differences between the estimates of wrk usnted
in the two five-year periods.

Appreciable increases in SCS laboratory output can be achieved with relatively modest
increases in costs. The laboratories currently have 35 positions and five vacancies (including
secretarial positions). An increase of 18 positions (including  secretarial help) should
increase production by about 80 percent. Most but not all of the new positions should be of
low grade, GS-6 or less. Recruitwnt would probably tcrke about a year if it begins in 19e9
early enough to recruit June graduates.

Space and equiplent are not limiting at Ueltsville  or Lincoln. 'Rx Riverside laboratory
would be more efficient if a snail addition were made in the main laboratory so that all the
work would be in a single building but little new space is needed. A 33 percent increase in
the laboratory budget should increase the capability by 75 to 80 percent.

The connittee notes that the Joint Task Force o" &?search on Soil and Iand Use nakes the
following statemnts  in its report (19t?, RF'A 1X-.4).

We have accumulated much good infonatio" about soil properties which can be determined
in the field. As the dermr~ds o" the soil increase in our modern society, however, the in-
creasing intensity of soil use and the large capital inputs required demand inforaltion  which
only laboratories and lore sopnisticated  field studies can provide. Currently, these needs
are served by three understaffed "stionll soil survey laboratories, three special state
laboratories and supplementary piecemeal local efforts, principally in twelve states. A major
coordinated effort planned deliverately to develop a b& of data pertinent to modern problems
is essential for orderly and efficient use of soil resources with canselvatio"."



L. .I. Bartelli

,A. LT. B2.W

r. J. Carlisle

K. il. Flach

H. H. GrJ*sm?n

E. .I. Pedersen

Guy D. Snith, Chairvi:l

H. A. Struchteleyer

Dr. Bzrtelli suggested that non-federal funds supplied to tne Service through agree.wnts
to accelerata soil surveys might be used in part t3 pay for soil survey laboratory work on
ssmples collected in the survey area.
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Calculation of Workload Increases

Bas.3 year fy lw3: 1918 samples (276  pedons)

s samples (small  proJects)

297.) samples

600 smplees  fron  S.S.I.

2370 samples originating in States

State a~timates  of needs:

(first 5 years) 011 samples (smll projects)

17alr5  sarnp1es  (pedons)

2&& samples (research projects)

2x92  - L738 sarlp1es  per year

6;)J  samples  from  S.S.I.

ProJected  workload 5338 samples

Base-year production 2970

2368 increase (Pti)
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To eliminate the current backlo& of unpublished soil surveys and publish future sail surveys
within 18 months after completion of field work, we recommend additional fund input for soil
survey publication8  and the development of procedures that would  pe!TIit the 8011 *WVeL
staffs in the St&tea to contribute additional inputs tovard  soil rna~  construction and
manuscript weparation.





R. Reduction  Of excessive  mapping units  on field sheets

Zach state  vi11 rcviev the  fine1 correlatio” for a11 sail J”r”cys  that  Rre

not being processed  for publication by cartographic  or the editorial unit
(soil survey backlog) and determine those surveys that Fin"e WI excessive
number of mapping units on the Field sheets. Use the criteria set forth in
Advisory 803X.5-17, dated September 13, 1963, as a basis for this evaluation.
For those soil surveys with excessive numbers of mapr~inr, units, the Stete
conservationist will arrange for field soil scientists or others at the State
level to transfer the soil survey to *.%I4 base maps. These "e" base maps may
be controlled mosaic atlas sheets or high flight aerial  photorraphs or other
suitable base naps ns sugwsted by cartographic. This procedure will speed
up preparation of so11 naps for publication.

C. Soil survey field sheets

Ihe soil survey legend should be designed end controlled so that 00st,Of the
unneeded mapping units are not recorded on the soil suivey  fiel6 sheets. 'The
unneeded mapping, units that a-e recorded on the field sheets riil eitbe* be
removed from the ori~3innl sail survey field sheets prior to their submission
to the cartaeraphic  unit for assembly into a soil nanuscript rap, or the
correlated mapping unit.5 will. be tr~sferred  to new base maps, l'heae new
base naps nay be controlled mosaic atlas sheets, hiph flight nerinl  photographs,
or other suitable base maps Rs suggested by c~rtorr8phic.  This plnces the
responsibility on each state to produce a soil. Inap ant can 1.e used direct
by cartographic  for map asse~~bly without cartographic removinE unneeded rappin
units in the drafting process.

lhie procedure "ill permit the soi1 scientist to make needed ndJ"stments  of
napping unit boundaries RS he eliminates the unneeded msppinc  r:nlts from the
eoi, survey field 6heets. This will result in B hieber quality soil survey
Man adJustme"t mede by correlation alone.

Field soil scientists producing  soil 5ur"eys that CM be used direct by cwtc-
graphic for map compilation vithout  removing unneeded rnsppiw units in the
drafting process will improve quality o* soil surveys used prior to publication
Md speed up the prepa!x3tion  Of soil maps for the published soil survey.

Also, this procedure will permit contractors for cartogr~pbic work to "se the
soil auvey field sheets for manuscript soil map construction.

The committee recomnends that a sail survey policy memorandum be developed bye
the Uaahington office to place the responsibility at the State level to produce
aoil maps that can be used direct by cartographic to corrpile mewscript soil
mapa vithout removing unneeded mapping units in the drafting process.

D. Manuscript for we in the Dubfished soil survey

Editing the text for the published soil survey i8 a" essential end tine-consuming
activity. Editorial work on soil survey manuncri~ts  must be kept in belence "ith
the recommended increase in production of manuscript sail maps.

The present editorisl st&ff ia !roducing  about b0 percent of the needed output
of edited menuscripts required to keep current with the recommended production
of manuscript aoil maps.

Currently.  fund 1im1tatiana and personnel ceilinga appear to reduce the poaslbllity
of significant addition8 to the editorial staff in the Washington office. Tnere-
fore, the committee (~89ur.e~  that much of the required increase in edited soil
survey manuscripts will have to be accomplished elsewhere.

.

.

The SCS editors tell us that draft copies  of soil sur"ey  manuscripts vi11 have to
be improve.4 if the oUtput of edfted msnuscripts  produced by the current editorial
staff is to be increase*. ,,lso, the editorial staff "ill ha"e to be substantially
increased if edited soil survey manuscripts are to be kept in ba:ance with the
recommended increase  in lwnuscript aoil maps.



gUi*mCe  l-or  each  author  .¶B he starts to prmarc hi6 first **art  Of B soil survey nan”scriPt.
This guidance would be provided by a soil scientist or an editor located in the State office.
(The editor located in the State office will be 
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HP”“rL  “E Camlttec  14 - Forect  ‘OlIS

1. Ihls conm,,ttec discussed  the need for better c”mnu”lcat,““a between so, ,
sc,ent,str and fnresters. They  concluded t&t the c”mm”“*cat,“n  blnck  m,g.ht
be ““ercome  by (a) encoura*,ng f o r e s t e r s  t” Lx3rtiC,Date  ,” so,, allrve”  field3
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This comittee  BK~ECS f u l l y  that  t h e  meppln~ technlq~ra  deacrlbed  a r e
mea”,“Rf”l  and appropr,nte. Excentlnq  eerheps  the h,ehest  Intensity  s”*“eyF,
mo*t so,, mnpp,n*  o f  f o r e s t e d  a r e a s  nrocfeds  venerirlly  I” s,m,lRr  fnsh,on.
T h e  d e g r e e  t o  which  ~ss”c,~ti”ns  of soils are recognized  In the  ,nd,v,dua,
mappln~ units v,ll deoend  larqely u p o n  t h e  sol1 “atterns  a n d  mappinq scales
b u t  It v,,l a lso  depend part ly  on  the  “bjectlvea  of the survey. As i n t e n s i t y
o f  s u r v e y  i n c r e a s e s .  the prevalence  of so,, ansoc,nt,onz  as mapp,ne  un,ts









A n o t h e r  t o p i c  t h a t  we h a v e  d i s c u s s e d  two or three tiws, and again at this c o n f e r e n c e ,  1s t h e
p rob lem o f  desc r ib ing ,  naming,  classifying,  and interpret ing the increasingly large nuder of
acres of soils having potential for farming and for other uses that have been moved about  with
heavy machinery. As time goes on, “e shal l  have continually ircreasing numbers  of  such acres
10 rr*-,), for w h i c h  we vi11 need sound InterpretatLons. in both urban and rural areas. that do
not fit well into our p r e s e n t  co”“e”tio”s. W e  nest  not let  the conventions of  earl ier  days
block ua in  meet ing this  need. Perhaps some of  these  older conventions have outlived their
1 clrvv”c:e.

WC can  safely say that  our  progress in the National  Cooperat ive Soil  Survey has been great .
Tb‘s progress haa resul ted from progress in al l  aspects  of  soil science and in many of  the re-
l a t ed  s c i ences . I Chink we can say that we have learned mare about the soils of the United
States in each IO-year p e r i o d  s i n c e  1 8 9 9  t h a n  i n  t h e  p r e v i o u s  IO-year period.  Cur path nay
appear to be a bi t  uneven because we have Btopped  only now and then for large sunmarie~,  s u c h
a& the soil section  of the Atlas of  American Aariculture of  1935,  the  f i rs t  edi t ion of  the
%_.“_I Sur”ey  Haa in 1937, the USDA  Yearbook Soi ls  end Men in  1938,  the second edition of the
Solo, Survey Hanual in  1951,  end the  Comprehensive  system of  soil classif ication - 7th Approxi- 4

&x-xc i,n 1960 .

With the publication of the current  system of soi l  classif icat ion we will deve lop  many  new ideas .
f a r  the yeara a h e a d . First of all, I think we will find m a n y  very u s e f u l  i n t e r p r e t a t i o n s  f r o m
the higher  categories  in  our system of claseificetlon. Also we are  going to f ind needs for
change in the system. Actually,  I  think we are living in a t ime “hen soi l  science will e x p a n d
g r e a t l y . That  la, it vi11 if we work at  i t  end put  our  minds to  the many interact ions that  we
c a n  see in  the  fu ture .

1 cannot  end without  saying how pleased we a,-= to  have our  associates  from Canede vlth us,
Dr. Ehrltch and Dr. Clayton. A l s o  we a r e  happy  to have  Dr. Dude1  h e r e  f r o m  FAO to take part  in
our conference.

.
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UNITED STATZS  DEPARTMENT OF AGRICULTURE
Soil Conservation Service
Washington, D. C. 20250

April 28, 1967

To: Participants and Conrnittee  Members of the National Technical
Work-Planning Conference of the Cooperative Soil Survey

From: R. D. Hockatismith,  Director, Soil Survey Operations, SCS

Subject: Report of the 1967 National Work-Planning Conference of the
Cooperative Soil Survey

Transmitted herewith is the report of the 1967 National Technical Work-
Planning Conference of the Cooperative Soil Survey.

Information on some of the items in the committee reports on which
agreement was reached was released immediately after our conference
through official channels for widespread use. Information on other items
on which there was agreement will be released soon. But other items need
further study. :hus, these comnittea reports should not be given widespread
distribution..- - They have no official status in their present form.

Five (5) copies of these proceedinEs are being sent to each RTSC and
about five (5) copies are being sent to the office of each State
conservationist for distribution to the appropriate State experiment
station soil survey leaders and to soil survey representatives of other
agencies that are engaged in soil survey work in the State. In addition
sufficient copies are being sent for use by the State soil scientist,
assistant State soil scientist, and soil correlator. The State soil
scientist may wish to circulate one copy of this report among the GS-11
and GS-9 soil scientists, but in doing so i.t should be made clear that the
information, ideas, and data in these committee reports simply represent
trends in thinking and progress of work. Thus, they do not necessarily
represent official views although many of the methods ultimately may be
adopted officially.

This National Conference is held at 2-year  intervals--in odd-numbered
years. Four regional conferences (one in each land-grant university
region) are also held once in 2 years but in even-numbered years. The
next National Conference is scheduled for January 27 to 31, 1969 at
Hotel Fort Sumter, Charleston, South Carolina.

The next regional conferences are tentatively scheduled as follows:
Northeastern region, New York, New York--January 22 to 26, 1968;
Southern region, Clemson, South Carolina--July 8, 9 and 10, 1968;
Northcentral region, St. Paul, Minnesota--March 20 to 23, 1968;
Western region, Riverside, California--January 22 to 26, 1968.
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The primary purpose of these conferences is to aid in the continued
development and improvement of standards for carrying on all phases of
soil survey work. Of special importance are techniques for field mapping, l
soil descriptions, legends, soil classification, soil survey interpretations
(both farm and non-farm), and soil investigations; the development of
adequate terminology with enough precision and standarization  to permit
use of automatic data processing to aid in making more rapid and effective

J, L

use of soil survey information; and methods of compiling soil maps and b
preparing manuscripts for the published soil surveys. Much of the work
is performed by technical committees prior to the conferences.

The National Conference makes effective use of technical comnittee reports
of the regional technical work-planning conferences of the Cooperative Soil
Survey. The national committees study and express their views on proposals
made by the regional connnittees. In this way the regional committees  have
clearer guidelines in moving forward with their committee assignments in
future work.

Participants in the National Conference include (1) scientific and technical
leaders of the Soil Survey staff from the National headquarters office and
members of the principal soil correlators  offices; (2) one State Soil
scientist from each of the four groups of States who attends on a rotation
basis; (3) one to three land-grant university representatives from each
of the four soil survey committees of the four land-grant university 
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UNITED STATES DEPARTMENT OF AGKICULTlRE
Soil Conservation Service

PARTICIPANTS AT 1967 NATIONAL SOIL SURVEY CONFERENCE
January 23-27, 1967

Jung Hotel, New Orleans, Louisiana
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UNITED STATES DEPARTMENT OF AGRICULTURE
Soil Conservation Service

NATIONAL TECHNICAL WORK-PLANNING CONFERENCE
OF THE

COOPERATIVE SOIL SURVEY
New Orleans, Louisiana, January 23-27, 1967

Charles E. Kellogg

Our soil surveys are used by more and more people each year.
They serve as bridges between the body of knowledge about soils
that has been built up through research and experience and
specific tracts of land. Yet at this time rural America
continues to face serious adjustments in soil use. I should
like to talk with you briefly about the probable role of the
Soil Survey in guiding these adjustments in ways to promote
economic development. That is, we will have a big role if we
deserve to have it. That is up to us.

Since around 1890 in the United States, the volume of knowledge
about soils and their behavior has doubled, or more than doubled,
each lo-year period over the previous one. As you know, we already
recognize about 70,000 to 80,000 kinds of soil in the United States.
Each has a unique combination of a great many characteristics.
These combinations of characteristics determine the behavior of
each kind of soil and its response to management or manipulation
when used for farming, forestry, range, highways, housing,
recreation, and so on.

The soils of the country have been studied, classified, interpreted,
and mapped cooperatively with the land-grant colleges of agriculture.
This has been very fortunate. They have the lion's share of the
research results we need to help us. It is through the Soil Survey
that the results of other soil and related research of USDA, the
State agricultural experiment stations? and other research
institutes are made available for predictions  of the behavior of
kinds of soil under different uses and with alternative management
systems.

Sources of information are world wide. Traditionally American
soil scientists have studied cooperatively with soil scientists
throughout the world. Many from overseas have worked with us in
our country and we have worked with them in theirs. The same
combinations of soil-forming factors produce identical kinds of
natural soils anywhere in the world. Thus, many countries have soils *
similar to ours in the United States. The results of research .
and experience abroad are as useful to us as our own results
provided we know where the soils fit in our nationwide system of
soil classification. 1
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Over the last 15 years we have developed a much improved
system of soil classification that greatly aids this process
of transferring results of research among countries and among
States within our country. Not only that, the system also
permits more nearly quantitative predictions at lower categori-
cal levels and far better generalizations at high categorical
levels. I am confident that we have much greater potential
for making interpretations useful for economic development than
we have been able to make in the past.

Improvement in American Farming

American farming continues to face drastic changes in soil
use as it continues to advance its already high level of
efficiency. Efficiency is promoted in two broad general ways:
(1) by selecting for use those kinds of soil that are most
responsive to the combinations of practices made possible by
modern science and technology; and (2) by fully utilizing the
knowledge of natural science, social science, and technology
to work out farming systems with the highest outputs for the
inputs on a sustained basis. In practice it is not easy to
separate these two important influences. Analyses of crude
statistics have led to false claims for the effects of some
combinations of practices. For example, the increased yields
of potatoes, corn, and several other crops have been attributed
wholly to improved management whereas soil selection has
commonly been an important factor. For example, in the South
when farmers had available high quality fertilizers at low
cost after 'IVA, they could afford to fertilize their forage
crops. With the reduced power rates they could have refrigeration.
This made it possible to use the sloping and erosive soils for
forage and to concentrate the corn on less sloping soils more
nearly suitable for corn and where water control is easier.
Similarly, soil selection had a great deal to do with increased
yields of potatoes in Maine.

Early settlers in the United States brought their farming systems
with then. Where they settled on soils somewhat like those they
had in Europe, these systems worked fairly well. In the Great
Plains wholly new systems had to be developed. In the rampaging
settlement of the 19th century success or failure of many farm
families was primarily accidental. Those who happened to get
on soils that were responsive under the state of the farming arts
at that time became prosperous and conservative. Those who
settled on unresponsive soils failed and scxne became radicals.
In the early 30's they were called "Oakies." Although the
westward expansion was generally sucessful, if we ignore
thousands of heart-breaking failures during the 19th century,
it was mainly these failures that got the Soil Survey started
at the end of the 19th century.
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It seems clear that American farming wjll become incrwsingly
competitive Those 1;;cking understanding of soil selection,
business management, and the technical basis for their enter-
prises will continue to f2il. To keep American farming com-
petitive me-lx education and change. Yet T side effect of
many recent price support programs having a historical base
has been against change.

As science and technology developed, unlike kinds of soil
responded very differently to new and specific combinations of
crop varieties, water control, fertilizers, and pest control.
During the early years of farming, fertilizers were very
costly. Consequently farmers placed a high premium on soils
having already a moderate to abundant supply of plant nutrients,
even though they had other characteristics that made water
control and mechanized tillage very difficult.

Thus some of the soils that were highly prized by farmers of
even 30 to 40 years ago canno longer be used successfully for
crops. Many of these soils have been converted to less fnten-
sive uses or to nonfarm uses, and many more acres of the same
kinds of soil should be converted. Their continued use contributes'
to soil erosion and sedimentation or to soil blowing; but more
important, their continued use for farming contributes to rural
poverty. These soils simply do not respond economically to
additional inputs of labor and materials compared to other
soils under the current farming arts.

Yet many kinds of soil that are naturally low in fertility and
were considered poor for farming 30 to 40 years ago can now be
made highly productive under new combinations of practices that
include low-cost fertilizer, improved plant varieties, and
effective water control at low cost.

I would suppose that somewhere around 45,000,OOO acres are now
used for crops that are not well suited to economic farming;
yet we have a large acreage, around 200,000,000 acres, that
could be used under modern systems for economic farming.
Outstanding examples of such kinds of soil are found in the
Coastal Plain of the southeastern part of the United States,
all the way from eastern Virginia to east Texas. Under the
present state of the farming arts and competition there is
hardly an acre of soil in this region that naturally has
sufficient nutrients for the plants. But with the present
cost of fertilizers, whether a man puts on 500 pounds per acre
or 800 pounds per acre does not affect his operating budget
very much. Because of their low relief, water control systems
are not very expensive. The total heat units are high; the
growing season is long, and moisture is comparatively abundant
because of the ntural rainfall. Water for supplemental
irrigation can be had fairly easily.
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l While there appeared to be 1;rge surpluses of several key
crops. adjustments in farming that brought jnto use new acres

.
of cropland through knd cl~earing and development were
difficult to say the least. To many, the cost of price support
and of sto-age beyond reasonable insurance against emergencies

L seemed high. (I cannot resist adding that these costs seemed
high when compared to no cost; they don't seem so high if
compared to the tax and price benefits for several other
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So during our history. the American people have adhered to the a
policy of private use and ownership of land that gives returns
in the short-run--within the working life of a family. They
have agreed to public ownership of land that gives returns only I
over long periods and of land urgently needed for public purposes,
such as roads, schools, parks, and the like. )
Thus the Constitution of the United States provides that the
right~s of control, or the police power, over private land are
responsibilities of the States. Laws for rural zoning and land-
use regulations must come from State legislatures. Thus, zoning
ordinances, of which there are many, are promulgated and policed
by local goverrmrients  as provided for by State legislation. The
Federal government, however, has responsibility for promoting
t~he general wel~fare, including that in rural areas. This, of
course, includes research, especially such activities as the Soil
Survey, whic'l must- operate nationally to be effective. In addi-
tion, these research programs are also cooperative with other
appropriate institutions.

During the last 30 years many of the programs aimed at balancing
farm production have rested partly on the general welfare clause
of the Constitution without a pooling of national responsibility
with the State authority for zoning and land-use regulations.
It seems to me that ways should be l~ooked for whereby Federal
and State authorities can somehow be pooled in the interest of
avoiding wastes of public and private funds, of resources, and
of human labor. Since we have so much land in the country with
highly responsive soils for farming that are not now used for
farming, it seems a pity to continue to useunresponsive soils
where returns,management  and labor are bound to be low.

As we have discussed at other meetings, we in the Soil Survey
are obligated to define alternatives for soil use. In the
strict sense we do not make recommendations or decisions. These
are made by State and local boards established for the purpose.
Their decisions are subject to review by the courts. If such
boards are to be successful, they must draw citizens affected
by the decisions into the planning process.

Our job in the Soil Survey is to furnish citizens all the rea-
sonable alternatives for the use of individual kinds of soil,
together with predictions of the outcome of these alternatives,
in as nearly quantitative terms as possible. This requires the
assembly of an enormous amount of data synthesized into terms
that can be readily understood.

Although we have made a good deal of progress, I think we have
great unrealized potentials. When I go out to a county that I
have studied a bit in advance, I can usually predict the answer
that I will get from a work unit conservationist or a county

.

\
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l agent if I ask "What are the principal problems here?" Most
commonlv I am told the problems for makin- the existing system
of use ; unrtim oettcr. Unhappi  1 y , I qet manv of these kinds

. of answers from so i l  s c i en t i s t s . The major ourpose of national
and internat:ional  soil correlation is to make available infor-

L
mation to I~cal people about other uses and systems that may
ae adapter3 to their soils even though they have not prevjously
considered them. Actually. we do a great deal of this. Hut
most of the studs comes after some business man, farmer, or
cooperator has quizzed us about a proposal. Very commonly in
my experience we have been asked, "Could 

1),

2)y itbractionseamong  
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To take a simple example, farming alone is rarely efficient
enough to pay all the costs for transport and social services.
Even though the soils were highly responsive, most of us would
be very slow to recommend a new farming settlement: in a wild
area that did not also have potentials for other enterprises--
say for some combination from among mining, hydroelectric power.
forestry,  ranchin  or others. This is one of the reasons why
farming has done so well in the Midwest. The costs of transport
and all the social services are widely shared by many activities.
Now. of course, this can be turned around to show that an effi-
cient system of farming helps promote other activities.

Community Planning

We all understand that community planning has two separate but
overlapping steps, general planning and operational planning.
The soil survey contributes to both. We know that maps for the
two purposes are quite different. For general planning one must
have a fairly small scale in order to visualize a county, commu-
nity, or trade area as a whole. With the resources thus displayed,
people can see about where roads should be built, recreational
areas planned, farming protected. forest reserves set aside, future
housing developments expected, and so on. After presenting the
alternatives clearly, for the development of any one of these,
people need a map on a larger scale, around 1:20,000  or 1:15,840.

Then too, in community planning one rarely has an opportunity to
start from scratch. People are living there. They have their
individual goals and pl,ans. These too are relevant parts of the
data that need to go into defining the alternatives, not just
the soils, water, and plants. People need to be full~y aware of
new opportunities and the prospective changes in competition
between the alternatives.

We can call the attention of local boards to successful planning
and zoning elsewhere under comparable situations. There are now
a good many examples to be drawn from. Butt I again emphasize,
we cannot make the decisions. We must resist this. Unl.ess  the
local boards take the responsibility, our efforts and theirs will
be wasted.

The stakes are very high in community planning. The amounts of
money being wasted from using soils unsuitable for housing, roads,
and the like are simply enormous. If the alternatives are made
cl ear, it is easier to do community planning than national planning.

.

People living in a community share the schools, hospitals, roads,
police force, and aI,1 the other services. If these are bad, all 1
suffer. If they are good, all benefit. If the farming does very
well , there is more business and more taxes coming into the com-
munity for social services in the towns. If the economic enter-
prises in the towns do well, there are more taxes coming in that a
benefit people on farms.
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We should like to emphasize again the fact that many kinds of
skills are essential in planning resource use with people. I
know that we have an important contribution to make. But so
do hydrologists, economists, foresters, political scientists,
engineers, lawyers, and many others. In this age of specialization
some of us have trouble communicating with these other groups.
Success with our work depends on our learning to do just that.
We do not have to go so far as to become an engineer or an econ-
omist or a political scientist to be familiar enough with the
subject and the jargon to talk with them and cooperate on mutual
problems. Some people say that specialization leads to narrow-
mindedness. I do not believe this. I have never seen an example
of it. But I have see many instances where narrow-minded people
have specialized.

If we are to realize the potentials for the use of soil surveys,
and I think the potential is enormous for national, regional,
and community planning, we must be able to communicate clearly
with many kinds of people. We must learn about these other
facets that are vital to success and we must be able to explain
our contribution in rather simple terms. And when I say "simple,"
I do not mean superficial or silly. And our knowledge of soils
and their behavior must be as broad and as deep as we have the
imagination, intelligence, and discipline to deliver.
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1. Welcome 'to the Southern Region and to New Orleans.

2. Regards from D. A. Williams and regrets that he could not attend.
His best wishes for a successiul meet ing .

3. Soil surveys made under the National Cooperative Soil Survey have
become one OF the z.iost useful and unique services of the SCS. S o i l
surveys are made couperatively  with State agricultural experiment
s t a t i o n s , other Federal agencies, s o i l  c o n s e r v a t i o n  d i s t r i c t
governing bodies, county governnlents, and other local organizations
and groups.

The use of our soil survey information in non-farm endeavors is growing
by leaps and bounds. There have been a number of contracts made this
year  by  loca l , county, city and ocher units of government to help
speed up soil  surveys and to give fresh interpretations for urban expan-
sion, for highway locations, for developers and other purposes. I t  i s
getting to be big business. It  resulted in strong support in the last
session of Congress to pass Senate Bill 902 (Now P.L. 89-560) which
recognizes that the SCS must not only make soil surveys, but help with
the ir  interpretat ions  for  agricu,rural  areas as well  as non-agricultural
areas. This bill passed with almost unanimous vote in both houses.

Planning conm~issions;  engineers, construction companies;  planning consultants;
county, city and town governing bodies are finding the soil  survey very
useful in avoiding problem soils. What we have learned about selecting
soils for farm and forestry use can be applied equally well  to selecting
soils for use in housing, highways and many other uses. There is no need to
put houses where they may slide downhill, settle and crack, or be flooded,
or where they cannot be beautified with growing plants. Soil maps interpre-
tated for use in rural-urban fringe areas contain information on the
engineer ing  propert ies  o f  so i l s  that  invo lve  the ir  su i tab i l i ty  as  subgrades
for roads and foundations for buildings, for  septic tank d isposal  systems
and iocat ion  o f  p ipe l ines .

There is a great need to speed up the soil survey program and at the same  time 1

to reduce costs. I  think it  is  a challenge to all  of  us to f ind ways and
means of reducing Coats of soil mapping and publications. Our Adminis tra tar
has emphasized this fact many times and is giving it his personal  at tent ion .

I
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It has become obvious that many of the critical demands cannot wait for
published soil surveys. Even with the highest achievable rate of
publishing soil surveys under our regular publication series, it is going to
be necessary to make greater use of soil survey field sheets and published
soil reports to meet urgent demands for soils information. While we can
and should release soil survey material as it becomes available; we, of
course, do not want to sacrifice necessary quality. Also, we should not
sacrifice our goals of placing our findings in libraries for future
reference and for more widespread use by the public.

Cur Administrator, in a message to the State conservationists, said:
“We must find new and effective ways of making soil maps and interpreta-
tive reports available in advance of the time published soil surveys can
be available. We intend to step up the rate of publication of soil
surveys but the best we can do will not be fast enough to meet the urgent
demands for soil survey information from planning boards and other potential
users of soil surveys. This means that instead of waiting for published
soil surveys, we nrmst devise special reports that can be reproduced quickly,
making use of reproduced field sheets and usable, interpretive explanations.”
He further stated that excellent progress is being made in moving correlations
along, but there are still, however, opportunities for improving correlations
and reducing their costs. He emphasized to the group the great importance
of good initial reviews, and good progress reviews which, if acted upon
promptly. can avoid unnecessary costs. He concluded by saying that this is
a matter of good management.

In Fiscal Year 1966 the SCS used 18.5% of its appropriated conservation
operations funds in the soil survey program. While the job is growing
bigger, the Federal_dollars  for assisting in this work are not increasing.
It is hoped that more non-Federal dollars can be made available to speed up
the cooperative soil survey program. Dollars that can be used for men to do
mapping, and dollars that can be used for publication. It is estimated that
about $700,000 of non-Federal funds for soil surveys are available to the
SCS in the 1967 Fiscal Year. In addition, other cooperators in the National
Cooperative Soil Survey are using about $2.182.000 under their own administra-
tive direction. It will be a challenge to everyone repreeented hare today
to help secure moredollars for this important work; a particular challenge
to secure more non-Federal dollars.

We are moving into a period of regional, area and county planning. More
and more emphasis will be placed on aoil surveys. We are already experiencing
more and more requests for soil surveys in areas of rapid erpanaion  of
population and industry. The ability of the world to feed its people will
be receiving an acid test during the next few yaarr. Assistance is being
requested from soil scientist6 in the U.S. to help in the development of
crop-producing lands in other parte of the world. The soil survey is
a basic step in this development program, and the vork being done by soil
scientists in the U.S. is a basis for making soil inventories and inter-
pretations in other parts of the world.

Gentlemen: My best wishes for a successful meeting.

0
.
I
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Dr. Leahey stated in his 1965 report that ARDA in 1963 organized a
Canada Land Inventory Section that was given the responsibility of obtaining
an inventory of the land resources in the settled and fringe areas of
Canada. This inventory was to cover present land use, and the soil
capability for agriculture, forestry, wildlife and recreation. ARDA
officials approached the National Soil Survey Committee  and a cooperative
arrangement was made, and later accepted by the senior administrators, to
provide a soil capability for agriculture inventory and later give some
assistance for inventories for forestry, wildlife and recreation. In 1963
a soil capability classification for agriculture was devised, similar to
yours in test respects, and the survey was initiated in the same year.
Today, four years later, all the areas with soil surveys, of about 250
million acres, have been covered. This encompasses practically all the land
in farms although our farm lands do not exceed 200 million acres. The
ARM boundaries, however, have been extended to about 600 million acres to
cover the areas with some potential for development in either one or more of
the inventories to be made. The inventory for agriculture will be extended
to cover another 50 million acres, that of forestry about the same total
acreage, but in part this latter coverage will be for lands not included in
the agricultural inventory. To date about one-fourth of the 300 million
acres for the forest inventory has been covered. Because of a shortage
of trained personnel it will take another five years to complete this
project. The inventory for recreation within the ARDA boundary is expected
to be finished next year and the inventory for wildlife, separated into
fowl and ungulates, is expected to be completed by 1970. All the inventories
are based primarfly  on soil survey information.

Colored maps on soil capability for agriculture on the scale of 1:250,000
are being printed. At this scale a total of 80 different maps will be
needed to cover the area. Also at this time, maps at the scale of 1:50,000
are being scribed and are being tun through a scanner to determine the
acreages of the delineated areas. The scanner, assumed to be the first one
of its kind in the world, can scan a map of 48 inches by 48 inches and
record the acreages of individual or multiple unit6 on tape in 10 minutes.
Theoretically the scanner can read an area as small as l/100 of an inch.
At present this instrument is being tested and likely will not be in full
operation until March, 1967. The problem is not the speed at which the
scanner operates but at the speed maps are prepared for the -chine. At
present a 30 inch by 30 inch mpp on tlx? average requires about tvo days
to prepare for scanning.

Wa are preparing a soil map of Canada at the scale of 1:4,000,0OC1  and
an additional one with modifications to suit the requirements set forth by
those rcsponrible  for the PAO/UNESCO  world soil map. The latter map is
being prepared in a manner that will permit a correlation of soils and
boundaries along the International Border. This correlation, in part, was
facilitated last suaraar  when a roils tour from Manitoba to British Columbia
was made with participants from the United States, Mexico, Argentina,
Canada and FAO, Rome, represented by Dr. R. Dudal, principal correlator
for the world soil map. To finalize our map for North America, howaver,
it will be necessary to nuke  sotoe  adjustnrants along the border, particularly
in the Great Plains and mountainous areas of the west.
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An interest ing  and use fu l  tour oi  organic soils was made last fall  in l
parts or .Ji,sconsi[i  and Plinnesota  in company with representatives from
;he north central and western regions and from Canada. A similar type
of tour is planued  in 1967 for western Canada, beglnuing in Manitoba

.

and finishing in British Columbia. This tour ins scheduled to pass
along a route where a nw~ber of organic soils have been sampled and are
presently being analyzed for f iber content,  ash content,  water-holding

*

capacity,  pH, bulk density and sodium pyrophosphate solubility. I have
asked Dr. Rouse Farnham to participate and would be happy to have anyone
else from the United States who would like to coue. This exchange of ideas
on mutual problems has been very useful especially to us in Canada and I
t h i n k  toursof  this kind help to overcome  soxe of  the obstacles we are faced
with as well  as orienting our thinking and subsequent criteria used in
def in i t ions  o f  so i l s  in  the  c lass i f i cat ion  scheme.

The preceding section of  the report is  a brief  review of soma of the
major soil  activities in Canada and in conclusion I wish to thank you.
Dr. Kellogg, and your colleagues for the assistance and courtesies
extended to us in Canada and the invitation to attend this meeting.
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NATIONAL TECRNICAL  WORK-PLANNING CONFERENCE OF IFE COOPERATIVE SOIL SURVEY
. New Orleans, Louisiana, January 23-27, 1967

Report of the Land Grant College Representative of
the Northeast Region

David E. Hill

The Northeast Soil Survey Work Planning Conference was held in New York City,
January 24-27, 1968. The Conference was attended by 38 members representing
thirteen experiment stations, 15 state staffs, regional correlators and
Washington office representatives of the Soil Conservation Service and repre-
sentatives from regional cooperators, U. S. Forest Service, and Vermont
Department of Forests and Waters. We were especially happy to have experiment
station and SCS representatives from Kentucky, Ohio, and Virginia join us at
the conference. Invitations, extended to these states, were prompted by the
reorganiaation  of SCS areas of responsibility Hopefully, these new contacts
will be maintained for their contributions to the conference broadened our
scope by increasing communications between the Northeast Region and the North
Central and Southern Regions. I realize that the three states involved have
had their own alliances in the past and that most will continue to maintain
these in the future but the benefits accrued by their attendance at both
regional meetings are well worth consideration.

While on the subject of communication between regions, I was very happy to
receive several copies of the report of the Northcentral Regional Workshop
to pass on to our Committee Chairman. I think that each region should follow
suit in the future. This will improve communication between regions and enable
regional committees to keep abreast of their counterparts in other regions, Of
course, many  of the thoughts of regional committees are passed on through the
reports of national committees, hut I’m afraid that much dialogue is lost in
the process.

Five committees met in conference session on the first day of the conference.
The following day, seven committees reported, two of which had completed
their tasks by correspondence. The committees were:

1. Benchmark Soils (permanent committee)

2. Technical Soil Monographs (permanent committee)

3. Series, Types and Phases.

4. Classes and Phases of Stoniness and Rockiness.

6. Soil Moisture.

0. kbdc Soi ls .

7. Northeast Soil Association Map.
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hfost  of our commit,tees  had specific charges g:.ven t,hem  by corresponding l
national comtiittees. Only +,Ile Committ.ee  on i he Noltheast  Soil Associat.ion
hhp funct,ioned  due to charges init.iat.ed  wit.hi.n  t~he region. .

The Ilenchmark  Soi~l and Technical Monograph 



Following presentat,ion  of committee reports, .ve had a half-day
symposium and discussion of soil percolation testing. The purpose of
this symposium was to present various facets of percolation test research

. being conducted in the Northeast. Studies at Reltsville  involved long
range or sustained teats; those in Pennsylvania involved variations
incurred in constant and variable heada and pilot computer st,udies

Lo assessing  the relationship between percolation rates and various physical
propertiea  of the soil determined in Pennsylvania’s aoil characterization
program; those in Connecticut involved studies in the principles of water
flow in percolation teat hales and site and seasonal variation.

The remaining time van devoted to diacussiona of National Committee reports
not represented by Northeaat  Regional Committeea and other special topics
of mutual interest.

Following presentation of the last topic “Projected Soil Survey Schedule”,
the conferees had a lively discussion about scheduling of eurveys  and recent
changes in the correlation procedures. The conference went on record with a
unanimous vote to urge that an additional correlator be added to the Principal
Correlator’s  Office to:

1. increase field contacts in preparing correlations, and

2. to reduce the amount of special assistance that ie nor being
required to handle the increaaed work load due to increased
areas of responsibility within the region.

The Chairman for the 1988  conference is Walter J. Steputis,  SCS, Orono, Maine
04473 : Vice-Chairman ia Dr. Roland A. Struchtemeyer, Agronomy Department,
University  of Maine, Orono, Maine 04473.
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UNITED STATES DEPARTMENT OF AGRICULTURE
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NATIONAL TECHNICAL WRK-PLANNING COXFERENCE
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COOPERATIVE SOIL SURVEY
New Orleans, Louisiana, January 23-27, 1967

Report of the Land-Grant College Representative
of the Southern Region

G. R. Craddock

This report is a sumwry of recant coordinated actlvitiea  and plans of
the Experiment Station Kepresentetives  in soil survey in the Southern
Region; and a report of the biennial Southern Regional Soil Survey Techni-
cal Work Planning Conference held at Lexington, Kentucky on June l-9, 1966
with H.H. Bailey, University of Kentucky, Chairnlan  and J. H. Winsor,
SC.?,  Vice-Chairman.

General Conference

About 61 delegates were at the Conference. Representatives attending the
Conference were from the SCS,  State Experiment Stations, Foreat  Service,
Tennessee Valley Authority and Colleges that teach Agriculture. Repre-
sentatives were present from ten Southern States and Puerto Rico.

The Conference adopted a document entitled Purpose, Policies and Procedures
which provides guide lines for the operation and activities sponsored by
the Southern Regional Soil Survey Technical Work-Planning Conference.
This document clearl~y delineates responsibilities of the Executive Committee
and Officers.

Connnitteea  developed reports by prior correspondence and meetings at the
Conference. These include:

1.
2.
3.
4.
5.
6.
7.
8.

9.

Climate in Relation to Soil Classification and Interpretation.
Classification and Nomenclature of Made Soils.
Classes and Phases of Stoniness and Rockiness.
Application of the New Classification System.
Organic Soils.
Soil Surveys for Forestry Uses.
Soil Survey Reports and Maps.
Engineering Application and Interpetation  of Soil Surveys with
Special Preference to Urban Fringe and Irrigated Areas and
Highways.
Fragi  pans.

.

b
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A  new group, the Southern Forest Environment Research Council, participated
in the Conference. A representative of this group was made an official
delegate.

Clemson will host the Work-Planning Conference in 1968. Travel restrictions
have prevented this group from meeting in Puerto Rico.

Soil Survey Related Activities

Interest in the engineering, forestry and non-farming uses of soil survey
information is rapidly expanding in the Southern Region. County and State
Planning Boards are not only requesting soils information but are hiring
soil scientists as consultants.

Several of the States have recently published State Soil Haps. The scale
1:1,000,000 has been generally adopted. Joining with adjacent States has
been primarily comparable at the major land resource areas.

There is interest in the area in developing effective ways to teach the
New Classification System. During the conference at Lexington a Symposium
was held on Teaching the New Classification System. Dr. Neher,  Professor,
Texas College of Arts and Science, Ringsville,  Texas and Curtis L. Godfrey,
Associate Professor, Texas AM, presented a paper before the Southern
Regional Groups at Lexington entitled A Study and TeachinR Guide for the
Nev System of Soil Classification. Other participants were Dr.. B. L. fallen,
Dr. M. E. Springer, Dr. A. J. Fiaur  and Dr. G. D. Smith. Hr. R. B. D a n i e l 1
served ae moderator.

The Southern Regional Soil Survey Work Group bar for revet~l_years  been
interartsd in the tropical soils of Puerto Rico. Under prime conrideration
is a proposal for the sponrorrhip of a Tropical  Soil0 Seminar or Conference
to be held in Puerto Rico in 1969.
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UNITED STATES DEPARTMENT OF AGRICULTURE
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OF THE
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New Orleans, Louisiana, January 23-27, 1967

Report of NCR-3 Representative

H. P. Ulrich

The NCR-3 Soil Survey Committee Meeting in Chicago January 9. 196.7,
accepted your invitation to present things which were of more concern to
the region and then selected me to be their representative.

There are several ways in which the University programs are contributing
to expanding and developing soil ,survey  programs. The popular land judging
program has been brought to a higher level in the University competition
and is leading to more interest in soils. The soil science courses
including classification and survey courses are in some measure providing
recruits for the Federal and State staffs.

In the research field graduate programs are providing informtion  that
will aid in a better understanding of the management, genesis and classifi-
cation of soils. It is believed that soil laboratories mst provide a
great deal more data to support the new classification system. Such
information will aid in the classification, the mapping, and management
recommendations.

MDst of theincreaseddemsnd  for soil survey material has come from urban
expansion or county planning activities. A report prepared by Marvin T.
Beatty, Soil Extension Specialist for Wisconsin, shows that 10 years ago
use of soil surveys was largely in Conservation Farm Planning. Today
this continues, but use of the materials is expanding for local and regional
land use planning, subdivision plat review, for development of zoning and
sanitation ordinances, for higway  engineering, for economic planning for
agriculture, for soil test recounnendations,  etc. Beatty emphasized the
need for using segments of the soil reports tailored to fit a variety of
needs.

In Indiana 7 counties have offered $25,000 to secure and support a soil
survey program for their counties, 5 of which are chiefly for urban expansion.
This will largely make up the reduced allocation from Federal funds. .
However, there continues to be a shortage of trained personnel to make the
surveys. There is also concern that inadequate use will be made of existing
older surveys of good quality. We think that this stem6 from 2 sources. 4
(1) The effort to make all present day mapping suitable for eventual
publication. (2) that not enough latitude is given to district conserva-
tionists in the use of older surveys which are less accurate in slope and
erosion detail. Many of the older soil reports would be suitable for local i
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programs including urban development if soil extension personnel
assisted in their use.

In the publication field States are putting out general soil maps, county
detailed reconnaissance maps such as those of Wisconsin, interim reports
such as those of Ohio, and in Indiana a sesquicentennial volume called
Natural Features of Indiana, chapters of which covered the geology and
soils of the State.

One of the things which is needed is a bibliography of the soil reports
and related information. There  are frequent calls at the Land Crant
College Libraries for soil reports and materials related to classification
and use. Local use is dominant, but there are calls 
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9. Bench mark soils 8, technical monographs

All states have established Bench Mark Soil phases and have
characterized some. Eight Bench Mark Reports are in progress.

10. Western Work Group project:

To assemble 8 distribute series descriptions and analytical
data of soils which represent the mapping units in the
bulletin, Soils of Western United State?,.

To assemble slides to represent categories of soil
classification system.

.

*
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National Technical Work-Planning  Conference
of the

cooperative soil survey
New Orleans, Louisiana
January 23-V, 1967

Report on Progress of Forest Service Soils Program

John A. WilJ.lan~s
Region 3

Acccmplishnents

The soils progrm in the Forest Service has evolved into four separate
and distinct items. These are:

surveys

Standard
special

Reconnaissance

Soil Management Services

IWu6cript.s for publication
InService Reports

Training

Soil Scientists
IandWmgem

Each item is nowbriefly ditxuesed.

1. surveys

To d&e the Forest Service has surveyed 37.6 mil.l.lon wren, This
figure breake down as followe:



Standard Surveys 14,932,4&J acres

Special Surveys 2,OcO,ooo acres

Reconnaissance 7,535,=9 acres

Mantle stability 13,467,000 acres

The total of acres surveyed may not seem spectacular to many, but to
us it represents a significant accanplishment. During the past 8 or
9 years in addition to mapping we have been developing mapping pro-
cedures for wild mountainous lands, training our field men, developing
and selling the program and training our land managers to effectively
use the soil survey data and other soils information. On each count
we are making and have made significant pro$Ess and the results are
beginning to show. We intend to continue to progress.

Our reconnaissance work has been rather strongly special purpose
oriented, but coverage of this much country has provided a lot of
useful information. A lot of the reconnaissance can be supplemented
later with more detailed and refined surveys.

2. Soil Management Services_--.

This item is one that is growing constantly. This kind of activity
takes care of pressing problercs involving soils, The work includes,
assistance to our engineers in road and trail location, study of soils
on revegetation and reforestation projects, foundation conditions
at Job Corps sites, erosion areas, small watersheds, etc. The use of
specialists in this activity is most advantageous to management and
in many oases it is a vital follcwup on surveyed areas. The demand
for this sort of work is so strong in some regions that the jobs are
set up by priority and where the load is heavy the jobs have to be
deferred. We don't like to be in this position because we like to be able
to honor the requests and to give our people this much needed service.
Therefore, we continue to strive for additional soil management people
in each region. Funds and personnel ceilings affect us here.

To date we have handled sane 1,500 separate jobs and at present several
of our regions are working as many as 50 jobs per year. About 1.5
million acres have been mapped through this service and most of them
are of sufficient intensity that no additional mapping is needed for
inclusion in a progressive survey. .

3. Reports- - - - 4'

We have completed a number of manuscripts for publication in the
regular soil survey series. In other cases we have cooperated with l
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our SCS counterpert. in preparation of muuscripts. The publication
rate is not all we would like but we have full realization of the
many problems connected tith publication and your diligent and
sincere efforts to improve the situation.

The quality and usefulness of our in-service reports continues to
improve. Suggested formats for both narrative and tabular material
are available. In nany case8 the proposed formats work Well, in
other6 they are modified to fit the situation. Our field soils
notebooks are set up in accord with this fonuat and thus there is a
considerable saving in the time requirement for the reports. We
make fuU use of illustrative photographs both colored and black
and white. Every effort is made to present the material in tabular
form and thus reduce verbage. We find that this approach provides
ua with a good useful working tool. Thewriter has heardpleasant
statements concerning the quality and usefulness of our report6
both in hi6 region and in other regions. We know you can't beat
quality and therefore this is what ye shoot for.

Training

We continue to avail ourselves of technical training in such field6
a6 correlation, report writing, etc., extended to u6 t&rough the
courtesy of the Soil Conservation Service. We very much appreciate
tbistrainingopportunity.

We are taking advantage of the advanced training insoIl science
at Cornelland IowaState. All our regional leaders have attended
thistralnlngandwe aremakinga dentin our second line people.
This instruction fill.8 an urgent and critical need for technical
workers who have been out of school for quite sane time. Frau per-
sonal experience the writer know6 the course 16 not 88 difficult
ae reported and is In fact an enjoyable experience.

We have received good value fram the training of our land manager'8
and other personnel. Tobeaure,dlndtralnlngisanexp6nsiv6
and time conmming taskbutit bats been found to pay good subrrtaotlal
dividend& I'm sure tbst eucb train- will be carried on for Bane-
time to cane 
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needed to reflect changes and variations in operations. At long last
we now have the 'frhat to do" and the "how to do" into the record. .
The writing and editing of the two sections was a long, hard job.

Use of Surveys and Other Soils Data__-_- _-_-_~_--_-
*

Our surveys and related data are being put to good use. The degree of
use appears to vary from region to region, but on an overall basis our
efforts are being well accepted. Our information is being used in nearly
all major activities such as timber, grazing, watershed management,
recreation, wildlife, and engineering. Our in-service soil survey reports
are specifically geared to provide interpretations for the above,items.
For several of these items we have worked out our own interpretation pro-
cedures. In this endeavor we have requested and obtained advice and
assistance fran the various resource divisions at the Washington and
Regional levels.

As we get more area mapped one can note an increase in the use of the
information. This is particularly true as we block out sizeable areas
on a single forest and get increased coverage on the ranger districts.
Apparently familiarity in this case does not breed contempt but produces
affection for and use of the product.

The soil management services serve a myriad of purposes and it is here
that the use of soils information canes into fKLl play. Through this
medium, we are able to be of service in a number of ways. Firstly, our
information helps the man on the ground to make better and sounder decisions.
Secondly, our studies have in many cases helped to correct erroneous con-
clusions regarding the condition of a piece of land. Thirdly, through these
services we are able to help keep our managers out of "trouble" and in most
cases bring about a significant saving of money.

Future Plans-__---_..

We have good pLans in the Division for moving ahead with the soils program
on an integreted basis with other activities of the Division of Watershed
Management as well as with other phases of Service activities. Here we
face the same limitations as the other agencies; namely, personnel ceilings
and lack of funds to employ people adequately trained to do this kind of
work.

We have entered a phase of close joint effort with vegetation specialists,
hydrologists and watershed scientists in inventorying the National Forest
watersheds. This is proving to be a most satisfactory arrangement and .
it has been found that soils as a base is highly important. The team
approach provides for ready and easy cmunication  between the several
disciplines represented. We make use of the standard soil hydrologic i

groups with modifications to suit our purposes. We are searching for and
detecting erosion problem areas, sediment source areas, and areas with
potential for improved water yield. l
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We  now  are in the process of making reconnaissance surveys using the new
classification system down to the family level. This approach seems to
work well and the use of the classification units provides a means of
making better interpretations. This procedure has worked well in a recent
River Basin Survey and we expect it will work equally as well in other
ventures.

cooperation

We continue to enjoy our close coopex&ive  working relationships with the
various members of the Cooperative Soil Survey. Inparticu.lar,we
appreciate the assistance given us by the Soil Conservation Service state
staffs and the Principal Correlator's staffs. We are proud to be con-
sidered a8 a part of the National Cooperative Soil Survey.
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rZ.ducation In Use of Soil Surveys

E. J. Williamson
Federal Extension Service

The use or’ published soil survey reports has changed dramatically in olany
parts of  this country during the past ten years as a result of  cooperative
e f for ts  o f  severa l  agenc ies , univers i t ies  and indiv iduals . The use of
soil surveys ten years ago was primarily for conservation planning on farms.
irhile this use is just as important today, it  has rapidly expanded to
non-agricultural professional interests of  engineers,  planning commissions,
sanitar ians , tax assessors,  realtors*  developers,  and builders,  to name a
few.

From the engiileering  standpoint, soil survey maps and interpretations are
of vital unportance in the planning and development of  public works
f a c i l i t i e s , in the design of storm sewer and ut i l i ty  systems,  s treets ,
roads, and highways; and in the location and extent of borrow, gravel and l
quarry areas. City , county and regional planning connlissions  are using
soils information increasingly in the preparation of  long-range comprehensive
development plans and in application tu zoni~ng  ord inances ,  subdiv is ion
regulations and other iand use problems. D u r i n g  tiie preparation  of a plan,
soils data are used to adjust land use,  transportation, and conrmunity
fac i l i ty  p lans  to  the  natural  resource  base .  Spec i f i ca l ly ,  so i l s  data  are
used by the planning commission to help  select and develop desirable spatial
d is tr ibut ion  patterns  for  industr ia l ,  cownercial,  r e s i d e n t i a l ,  a g r i c u l t u r a l ,
and recreational development;  and in the selection of  highway, airport,
pipeline and cable route locations with particular consideration given to
soils data in planning for the reservation of permanent agricultural
and recreational greenbelts and open spaces.

Health department officials today are using soil  survey information more
and more as a basis for review, approval, or disapproval of  seepage f ields
for private sewage disposal systems, location of  public disposal systems
and lagoon sites,  and for the control  of  ground water pollution.

Today land values throughout the country, evewin the very remote sections, ,
are influenced by the prospect of the land being used at son18 time for homes
or industrial purposes. Soil  surveys are lending invaluable information
for adjustment of tax assessment to agricultural lands based on production i
indexes and lands with future development potential  based on suitability
o f  the  so i l  f or  construct ion  o f  bui ld ings ,  roads ,  sept i c  tanks ,  e tc .
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Certain real estate agencies have for many years used soil survey infor-
mation as s guide in buying and selling agricultural lands. However, a
more recent developuent  is their recognition of the importance of soil
survey information as a basis for an orderly development of urban and
suburban areas. One of the reasons influencing realtors in some sections
of the country to become soil survey conscious is the fact that other
agencies and individuals are beginning to require soils information  before
purchasing land. For example, rsore and moKe county and city ordinances are
allowing building permits to be issued only on sites with soils passing
percolation standards set by county or city health departments; tiny have
regulations prohibiting subdivision developments on flood plains.

To the experienced land developer, soil surveys provide the information for
selecting the best sites for developments. Soils data such as slope.
susceptibility to erosion, percolation rate, flooding potential, depth to
vater table, bearing strength, and depth to bedrock, give the developer
detailed knowledge of the general characteristics of the site as well as
surface and subsurface characteristics for establishing soundly constructed
buildings without fear of sliding, settling, cracking OK flooding; and
where they can be beautified with growing plants.

It is quite apparent from the many different uses being mpde of soil surveys
today by both agricultural and “on-farming interests that educational
programs must be focused to specific clientele users. Harry  of the States
are KefoCuSing  their extension  eduCatiOnal  pKOgKasM  t0 meat this need.
As new county soil survey reports PKa released, Mny of the States aKe
timing their educational programs to coincide with the survey report
release and distribution. Generally a minimum  of two mcetinga  is held
the county: one, for the agricultural leaders in the county (the roil
district supervisors and watershed leaders, extension council, county
conrnission board, FUA  and ASC county cosssittees,  officials of f a rm

in

organizations, and representatives  of farm loan assOCiatiO”s,  fame  COOpeKatiVea,
production credit associations and farm managemsnt  associations); the other
as a general meeting, or, in 8ome countlee, depending on site and interest,
a series of rssetings intended to reach all potential users of the report.
Included are fans operators and landowners, and special interest groups
such as bankers and Others in the landing business,  aanitarianr,  urban
and county planning cos~sissionars,  realtors, land appraisers and asaeesoKo.
city and county engineers, CO”tKaCtOKs,  members  of Civic clubs and
organisationa,  women’s  gKOUp8,  miniatarial groupa;  fans equipment,  f e e d ,
seed and fertilizer dealers, and many othera.

The coordination and planning of these meetings are carried through jointly
by representatives of the Cooperative Extension  Service, Soil Conservation
Service, and the Agricultural Sxperismnt  Station. Thin joint planning
usually OCCUKB with officials of the aasociatad.  county agencies-- the
County AgKiCUltuKal  Agent and the work unit conservationist. Plans are
developed at this time for the meetings, toU1‘8 and svantr that introduce
the soil survey report and its adaptable uses and to place copier in the
hands of interested persons. Usually resource psrsonnel,  including State
and area representatives of Sxtenaion, the Experiment  Station, and the
Soil Conservation Service who assisted in making the survey, are utilized
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in presenting the material at the county or community meetings.
Publicity is essential for drawing large attendance, and various media e
are used and directed to both agricultural and non-farm users. Such
media include the use of county extension circular letters, ilewspaper
articles and editorials, and radio and TV announcements. t

While educarion programs in the use and distribution of soil survey
reports have been employed in many of the States for several years, it .

has only been in the past decade that nationwide emphasis has been
given. The early soil survey educational programs were geared mainly
to agricultural interests , principally in the use of the report for
farm planning and soil management. Today the educational emphasis
is much wider; it involves the non-farm land resource interests and
users as well.

In a paper given by 0. W. Bidwell-  of Kansas, at the Soil Science
Society of America annual meeting at Columbus, Ohio in November 1965,
33 States reported having soil survey distribution education programs
in effect as of July 1, 1965,  and 10 additional States reported plans
for such programs as new soil survey reports were released. In thin
study, the State consensus was that at least three meetings per county
were needed to provide all interested persons with an opportunity to
attend. The paper showed that, for the period of January 1, 1960,
through July 1, 1965, 176 counties had received their soil survey reports
through planned distribution education programs. It was a period in which
the Soil Conservation Service had published 191 reports. The study further
indicates that the most important element in the success or failure of
community meeting was how well persons in the audience were trained to use
the soil survey report. Programs to carry out this objective vary with
different States, and with different counties within the State, and are
altered to fit the community needs.

The value of a county soil survey report does not end with the community
meeting; nor does the responsibility of the county agricultural leaders end
for seeking additional uses and publicity for the soil survey. The success
of an educational program depends on seeing that the information is used
properly. To accomplish this goal, a program of continuous educational
emphasis of the report is required, one of relating how soil-related land
use problems can be prevented through its use--such as, building footing
and foundation failures, malfunction of septic tank disposal systems, wet
basements, water erosion of farm fields, roads and gardens; flooding; or as
a guide in making land use planning decisions, such as subdivision layout
and design, highway location and design, and park and open space planning,
and, of course, for the purpose that soil surveys historically have been
used--the determination of agricultural capabilities of land.

&/ Bidwell,  0 .  W . , Educational Programs to Aid Agricultural  Users of Soil
Survey Reports; Soil Surveys and Land Use Planninp.  Publication--1966,
Soil Science Society of America and American Society of Agronomy, .
627 South Segoe  Road, Madison, Wisconsin 53711
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The  uses  o f  so i l  survey  in format ion ,  indeed ,  are  many .  As  the  prob lems
confront ing  our  a f f luent  soc ie ty  increase  da i ly  in  complex i ty  and  our
treasured  resources  o f  open  space  and  rura l  e lements  o f  the  landscape
d i m i n i s h ,  i t  i s  q u i t e  e v i d e n t  t h a t  i m p l e m e n t a t i o n  o f  s o i l  s u r v e y  i n f o r -
mat ion  for  land  use  dec i s ion  i s  a t  hand.



-36-

UNITED STATRS  DEPARTMENT OF AGRICULTURE
Soil  Conservation Service

NATIONAL TECHNICAL WORK-PLANNING CONFERENCE
OF THE

COOPERATIVE SOIL SURVEY
hew Orleans, Louisiana, January 23-27, 1967

William L. Mathews
Bureau of Land Management

We appreciate the opportunity to attend this work-planning conference.
The Bureau has a pressing need for more effective soils information to
assist in the formulation of management decisions affecting the 457
million acres of public land under BLM administrat ion .

Soils data and interpretive techniques needed fall  into two primary
categor ies . T h e  fi.rst involves araas to be intensively treated in
conjunction with watershed rehabilitation, l ivestock  or  wi ld l i fe  forage
improvement, and other multiple use programs or for regional planning and
land c lass i f i cat ion . The level of investments for treatment programs
often varies from approximately $5 to $15 per acre. In these cases rather
intensive soil  surveys are usually waranted.

The second category of soils information needed is that which would
assist in guiding the management of the vast acreage that is managed on
vary extensive basis. In the range management effort, for example, we
currently have an average of one field man for each 600,000 acres of
public land administered. On this basis we do not have the ability to
use , or the need for detailed survey information. We nevertheless are
required to develop management plans designed to accomplish certain
ob jec t ives  that  are  t ied  to  the  potent ia ls  o f  the  s i te .

Soil  inforastion  can be of  substantial assistance in estimating site
potential and limitations and in formulating other judgement  which
increases the validity and effectiveness of  management decisions. We
have a long way to go.

Recent Accomplishments

.

.

Since our last report to you in February 1965 we have made progress.
This includes:

1. Establishment of Service Centers at Portland and Denver composed,
to a large extent, o f  spec ia l ized  technic ians . Included is a .
so i l  sc ient is t  at  each  Serv ice  Center . These technicians are
respons ib le  for :

.
a . Devising and adapting methodology to meat the Bureau’s need.
b . Formulation of handbooks, manuals, etc. -
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6. Soil  Surveys Completed - Progress made on intensive surveys is
limited primarily to a few instances where work was completed on l
a cooperative basis through the Soil  Conservation Service or with
a University. Examples are the SCS survey of the Folson  District ,
in  Cal i fornia , and the soil  survey on public larrds in the
Nillamatte Basin conducted by 
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Problems of Implementation

Increased emphasis manpower-wise, by BLM uust be directed to the whole
subject of soils. We cannot hope to give adequate emphasis to soil
factors and characteristics in making management decisions without a
substantial increase in time and effort devoted to the subject. We rmst
train our field people in how to use soils data a8 well a8 identifying
a aoils problem.

Managemnt  interpretations of soils data will continue to present problems
because of highly variable resource  conditions and multiple resource
u8eB.

l
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I appreciate this opportunity to again work with the conference.
Taking part in this conference not only helps to keep one up to date
on new developments in soil survey but it always seems to renew my
i n t e r e s t , and of course one enjoys visiting with so many old friends.

The Bureau of Indian Affairs’ soil and range inventory program has
moved forward in terms of acres inventoried at about the same annual
rate as in the past few years. However, we have suffered our knocks
budget wise and in personnel ceil ings. Wetave also lost a few men to
foreign assignments. We are more than 84% complete in inventorying
Indian range land and cropland. Approximately 10 mill ion scres of
forest land remains to be inventoried,  leaving a total of  about
18,000,OOO  acres yet to be inventoried.

Of special interest in the area of rapping  has been a two year study
of forest soils and their significance to intense forest management.
This has been a joint study with our Bureau’s foresters. The main
purpose of the study was to gather information  that would be of special
value in establishing mapping units for invenccrying  Indian forest
lands. rJe were especially interested in developing procedures that
would permit correlation and coordination of  the forester ’s  knowledge
of the forest and our knowledge of  soils. The study included the “se
of automatic data processing for umnipulating  the forest and soil  data
that will  be obtained by inventories. Automatic data processing will
also be used to help determine s igni f i cant  so i l  d i f ferences  as  re lated
to  intense  forest  managermnt. Our first step in this work has been to
start identifying soil  conditions found on “Continuous Forest Inventory”
plots located in Indian Forests. The correlations of  the forest and
soils data from these plots should be very helpful. In this area of
our work we received some very helpful suggestions from Eric A. Bourdo,  Jr.,
Director of  the Ford Forestry Center at Michigan Technological University,
Alberta, Michigan. He has accumulated a large amount of similar data
about “Continuous Forest Inventory” plots in that part of  the country.
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Generally speaking, in this study, forest soil sites were evaluated
based on their properties and qualities as a media for plant growth
and the stability of the site against erosion plus any inhibitory
factor such as wetness. overflow, stoniness or others that might
affect the use of the soil.

As a result of this study we are now working on a soil and forest
inventory procedure that we believe will be very useful in intensifying
timber management on Indian lands. Overall, in the Bureau of Indian
Affairs cur soil and range inventory program is reaching what might be
called a utilization and maintenance stage. This is a stage in our
work that we’have looked forward to for a number of years. Now our
soil scientists will have time to concentrate on teaching people to
understand and use the data collected.

During the past few years we have been placing special  emphasis on use
of soils information in range management. On many reservations we are
fortunate in having large holdings under the same management that in
many cases can be divided based on range sites into separate management
units within the overall operation unit. This gives us a unit for
management that responds mOre or less uniformly to managemnt and
investments made for improvement. Such units are especially efficient when
it comes to harvesting the grass produced. Because of uniform site
conditions the whole unit can be subjected to the same grazing pressures
l rul &hu~ grazed uniformly. Whereas if widely different sites meke  up the
manageolent  unit, as in many pastures today and they are subjected to the
same grazing pressures, some sites are overused and others are underused
resulting in a low efficiency of harvest or overgrazing.

This is not a new approach but one that is difficult to sell to most
persons associated with range use. Our efforts have borne soms fruits.
At the Mescalero  Reservation in New Mexico we have been able to get
approximately 20,000 acres, representing four major sites fenced into
seven pastures, each pasture was watered plus assurance of management
based on kinds and amOunts  of grass. l3ach pasture is predominantly a
loamy, steep gravelly, shallow and steep shallow or steep very shallow
Site. On the Hualapai Reservation in Arieona similar developments have
been meda on 12,000 acres. In Wyoming, the manager of what is known as
the Arapahoe Ranch has requested assistance in helping to fence that
ranch on a eita basis.

Our soils laboratories have been consolidated in the last yaar into one
laboratory. This laboratory is located at Gallup, New Hsxico. Its work
has been expanding not only in quantity of work but in the kinds of work
done. Testing of road materials has been the area of greatest expansion.
This work now includes testing of soil, gravel, concrete and black top
materials as they relate to road construction.

Another key use of soil and range inventories may be illustrated by a
recent experience of the Uta Mountain Tribe, located at Touaoc,  Colorado.
The tribe has been exploring ways of increasing its incoma. It has a
reservation land resource of 567,000 acres. Naturally, its first
concern is to develop the resource potential of the reservation.



In order to get a factual, unbiased  opinion from a knowledgeable
source,  the tr ibe  asked  Colorado  State  Universitv  to Dreoare  a

-f&z-

f eas ib i l i ty  report  for  a  Ute  Mountair  Tribal He&. ’ ’The herd operation
was to be confined to an area called the “Ute Pasture . ” It was
their lay opinion that five hundred head of cattle could be run here
under present conditions.

.
Upon investigation the University personnel found out through study of
the area and existing records and a review of the recent soil and range
inventory, that under present conditions the addition of  a Tribal herd
of 500 head was not advisable. However, the soil and range inventory
showed that there were 51,100 acres now covered with Pinon-Juniper
with a good potential for growing grass. This land, i f  cleared and
reseeded,  would increase the grazing capacity by a probable 14,600
cow months and if successfully done would make possible the grazing of
1,500 cows.

Since the immediate establishment of a SW-head Tribal herd was not
feasible from the standpoint of  present grazing capacity,  as shown
by the soil and range inventory, the University then prepared a
feasibility development and management report on the potential
represented in the 51,100 acres of  Pinon-Juniper. On the basis of  this
report, the Tribe has programmed an expenditure of $748,399 over the
next five years,  beginning with 1966. The 1966 operations consisted
of a contract with a local vendor who has chained 30,700 acres of
51,100 acres to be cleared. This 30,700 acres will  be cleared by
burning and reseeding to adapted grasses in calendar year 1967. The
remaining acreage will be chained and burned in 1967. By the year
1971, it  is  expected the 51,100 reseeded acres will  support 1,500 head
o f  c a t t l e .

This potential  resource development could not have been fully realized
without the soil  and range inventory. We believe resource inventories
are essential  for good resource planning.
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The  respons ib i l i t ies  o f  the  so i l  s c ient is t  t.o soc ie ty  are  taking  on  new
dimensions.. . dimensions paced by the advances in technology and fired by
the fuels of  the population explosion. Chal  lenges  and opportunities
abound. The soil  scientist has a role in fitting land resources into new
concepts of  conservation that involve man’s total environment..  .in
adjusting from an agriculture producing surpluses to one facing deficits. . .
in achieving better and improved use of the available water supply...in
guiding the development of improved living and recreational space...in
helping solve agriculture-related water quality problems, and i n
assisting the under-developed nations to move towards new goals of food
production. He is in an occupational shortage category and needs to
stimulate students to enter his f ield of  study. Your day-to-day work is
interwoven into the complex of  disciplines striving to meet these
challenges. It is good to see an operational group such as this meet to
consider new ideas and to chart new approaches that will help solve the
land and water use problems arising in a rapidly changing world.

The Bureau of Reclamation is conducting land resource investigations in
all of the 17 Western States and in 6 cooperating nations. During the
current fiscal year the investigations in the Western States will  be
directed  towards  ident i fy ing  the  su i tab i l i ty  o f  about  4 .8  mi l l ion  acres
of land for sustained irrigation use. This is shown in Table 1 attached,
which identifies the States and projects involved. In making the selection
of these irrigable lands we will  be referring to and interpreting the
available~soil  surveys. The soil  survey findings will  be used in nany of
our reports to describe the natural soil  bodies. This information serveu
as an important starting point in making predictions of  the effect of
irrigation on land resources. A foremost principle is that irrigation water
induces important changes in the soil and these changes need to be forecast
if  one is to make a suitable selection of  irrigable land. There fore, in
the laid classification surveys which we conduct it  is essential that
meaningful categories be established that express future conditions under
i r r i g a t i o n . In the performance of such surveys it  is thus most helpful to
know the kinds of soil present and to understand their behavior. For
those of you working in the 17 Western States I urge you to become aware
of the areas in which we are conducting surveys and to cooperate with our
field staffs toward achieving a coordinated and useful effort in the study
of the landscapes involved.
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Currently close cooperzion is underway among the SCS, the land grant
universities, the Bureau of Reclamation, and other agencies in the study
oi land resources for the Missouri River Basin and the Columbia-North
Pacific Type I Comprehensive Basin Studies. Similar cooperation is
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Our work in the tropics has shown the need to develop very different
standards  for  the  land c lass i f i cat ion  survey ,  inc luding ,  o f  course ,
the measurement of many parameters not routinely considered on western
temperate zone soi Is. Gi particular usefulness is the application of  the
s i n g l e  p o i n t  charge character is t i cs  o f  so i l s ,  i . e . ,  tutal  c a t i o n  e x c h a n g e
capacity (NC),  permanent  charge CEC, vari~able  charge CEC, and anion
exchange  capac i ty  (AX) . Evaluetiuns  ut’ pro!jlems r e l a t e d  t o  p o t e n t i a l
toxicity of aluminum, manganese, and iron are also conducted. The need
lor lime requires  specie1 study  and the  s tatus  o f  so i l  sc ience  i s  such  that
empirical,  f ield trials must stil l  he used to determine just how the soil
and crop will  react to l iming. The paddy rice soils undergo complex, dynamic
chemical reactions and therefore special consideration is being given to
the development of  appropriate standards for classifying lands to be
devoted to such use. The whole of  these land resource investigations in
the tropics is ainxzd  at identifying land areas that can be successfully
and permanently irrigated under the local social,  economic,  and p h y s i c a l
setting of  proposed project areas. With increasing commitments to
underdeveloped nations, I would urge soil  surveyors to renew their interest
i n  t r o p i c a l  s o i l s .

During the past 2 years the Bureau has been engaged in the study of tt?e
relationship of  cl imatic zones to crop production under irrigation in the
17 tiestern states . A  pre l iminary  report  ou the findings of this study
was presented at the &stern Regional Technical Work Planning Conference
of the Soil Survey held in Denver one year ago. This work is now being
completed and a f inal report will  soon be issued. In this study the
c l i m a t i c  f a c t o r s , length of growing season, occurrences of temperatures
9D°F  or above, and the inches of summer rainfall were mathematically
related to the gross crop value that could be obtained on land with no
deficiencies in soil ,  topography, or drainage, and crop production under
irr igat ion  snd with a full  water supply. The mathematical relationship
was  used to delineate f ive climatic zones in the 17 Western States,  each
expressing a defined range in gross crop value. In this process,  areas
obviously not suited for irrigation development were separately outlined.
In defining the zones  within the potentially productive areas,  somewhat
“natural” groups related to adapted cropping patterns were selected. Thus,
the map shows area suitable for production of  subtropical crops,  the cotton
and corn lines were approximated, and the areas capable of producing only
hay and pasture were delineated. The climate-crop studies done by
Dr. T. B. Hutchings of  the SCS were helpful in developing part of  the
mathematical concept used in the study.

In the Bureau of Reclamation’s training program for soil  scientists,  your
new system of classification is being taught. The training program is
conducted annually in cooperation with the Agronomy Department of the
Colorado State University. The training is aimed at updating the skills
and knowledge  o f  our  so i l  s c ient is ts ,  as rel~ated  to the selection of
lands  for  i rr igat ion . We are vivileged  to have this opportunity to work
closely with Colorado State University. The instruction in the new
classification system given by Mr. Dale Romine  should provide a sound basis
for communication between your soil scientists and ours. I similarly hope
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that the soil surveyors of the SCS will make an effort to study the Bureau
of Reclamation’s system for selecting irrigable  lands, particularly the
principles and the interdisciplinary cooperation involved.

In closing I thank you for the opportunity to participate in your
regional and national work planning conferences. I wish you a very
successful conference.
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state(s) ReRion  NRIUC o f  lnvcstigntion  ‘I’ypc  of  S t u d y

Ar i zona
A r i zona

Cali foniia

California
Cal i f, -1gevada

Calif.-Nevada

California
California
Colorado
Colorado
Colorado
Colorado
Cola.-New  Mex.
Colorado

Idaho

Idaho

Idaho

3
3

3

3

2
2
2
2
:
2

2

2
2

2

3
3
4
4
4
4
5
7

1

1

1

Idaho-Washington
Oregon-Wyo.-Mon.1

Idaho-lltah 4
Kansas 7
Kwsas-Nebraska

Colorado-Wyo. 7

Ilppcr Cila River Proj.  Izcasihllity

I.owcr  Coln. River
Basin

Celltrnl  Vnllcy Hasin
Cnlifnrnin Region
I:air Play Ilnit
[iact  Side. Ilivision
:;~~II~~T  ,I. kc,;, Liloxc  Ilnit
Norrh (:onst Prnj .-

1.urrL.a  Iliviston
North Coast i’roj.

Paskentd-Newvi  1 le
Scspc Crcrk Project
Washoc Proj , llope

Valley Div.
Washoc Proj -Newland

Extension
Mojave  River Project
Santa  Margarida  Proj,
Uluestone  Project
Grand Mesa

Basin
Basin
Rccon.
Feas’bilIty
I:onsibility
Feasibility

Peasibility

Feasibility
Feasibility

Feasibility

Feasibility
Feasibility
Feasibility

Upner Cunnison
Feasibility
Feasibility

naqalt I’roject Feasibility
Rio Grande  River Rasin Basin
Upper Arkansas River Basin

Casin
Lower Snake River Basin

Rasin
Southwest Idaho Proi.-  Feasibility

Garden Valley [!iv:
Upper Snake River Prcj .-l%xsibi

Dave Crandall Div.
1ity.

.1ity
Columbia North Pacific Basin
Bear River Project Feasibi
Kansas Ilnqin Project basin

Misscuri  R iver  Rasin nnsin
Cowprehensive  Sil~dv

12.000

18,100

18,400
2,180
1,900

14,540
10,000
14,320

137,000

8,500

3.m

54, non

47,330
4,nno

20,000
3.9hO
2,650

17,160
18,000
6,127

28,noo

528,oon

4,000
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The Bureau of Public Roads Withdrawal from
the National Soil Survey Program

Adrian Pelsncr

co year8  ago, at the 1965 Work-Planning Conference, I spoke to many of
you regarding the Bureau’8 reduced participation in the National Soil
Survey Program. Now, two years later, I have to report that the Bureau
has, for all intent8 and purposes, withdrawn from the program.

Perhaps  a few questions and answers will help clarify what the Bureau did
in this program, why they withdrew, what actions they have taken and what
are the consequences of withdrawing.

What did the Bureau do in the National Soil Survey Program?

A8 many of you know, the Bureau’8 activities in this program were quite
extensive. In addition to performing the engineering test8 for some of
the aamples collected by SCS, the Bureau acted as a clearinghouse for
the test data furnished by the State Highway Departments. Bureau personnel
reviewed and checked the test report8 and prepared consolidated table8 of
test data for submission to Soil Conservation Service. Bureau personnel
also reviewed and conmented  on the manuscript versions of the engineering
section8 of county or area aoil surveys.

What were the reasons for the Bureau’s withdrawal from the program?

After considerable analysis and evaluation of the soil survey program, the
conclusion was reached that the Office of R88earch and Bevelopnent of the
Bureau of Public Road8  could no longer be active in the program. It was
felt that after approximately 15 year8 of participation in the program,
the work had graduated from a research-oriented program to an engineering
or operational program. The format for reporting test data, estimated
engineering properties and engineering interpretations wa8 well established.
Other reasons for withdrawal from the program were the heavy pressures on a
limited number of Bureau staff soil research engineers in coordinating
soils research in the extensive Highway Planning and Research Program.
There was also a need for these same engineers to be actively engaged in
staff research.



-5O-

.Aat actions have been taker. by the Bureau i.1 connection with its withdrawal
from the ,program?

Two circular memoranda, dated October 27, 1965, and December 22, 1965,
have been sent to the Bureau’s Regional and Division Engineers as well as
to each State Highway Department. These memoranda advised that effective
January 1, 1966, SCS would assume responsibility for receiving and processing
test reports from State Highway Department laboratories. These memoranda .

also stated that Highway Planning and Research funds could no longer be
used in financing the testing of samples collected by SCS or in providing
assistance in the writing of the engineering sections. In December, 1966,
the Bureau notified SCS that it would no longer make technical reviews for
those engineering sections which had been financed with Highway Planning
and Research funds. However, these engineering sections would still have
to be formally accepted by the Bureau for docuortntation  purposes even though
a technical review would not be made.

‘iJbat are the consequences of the Bureau’s withdrawal from the program?

The Bureau’s withdrawal from the program may seem to many of you a rather
unfortunate circumstance. However, in some ways the Bureau’s withdrawal
could be considered advantageous. Many of the State Highway Departments
have elected to continue their participation in the program. Since the
Bureau will no longer act as a clearinghouse and middleman, mire  direct
contact should take place between soil scientists and State Highway
Department soil engineers. Both of these trained personnel have an interest
in identifying and mapping the soils in their State. Both have a lot of
knowledge, within their own disciplines, concerning the performance and l
capabilities of the soils in certain areas. The State soils engineer may
not know the pedologic name of a soil that is susceptible to slides--but
he certainly knows the general geographic location and the physical
properties of these soils. On the other hand, although the soil scientist
may not be familiar with those engineering properties that make the soil
slide susceptible. he certainly can readily identify and specifically
locate  the ioil. _

rJith sufficient cross contact between the
engineer will coma a better understanding
their subject of conmwn  interest-soils.

Thank you.

soil scientist and the soil
and more complete knowledge of
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Report of the Committee on Technical Soil Monographs

0

Objectives

The Soil Monograph Committee had the following objectives:

1. Review regional soil monograph committee reports
2. Review progress to-date on monograph
3. Explore possibilities for continuing work on monographs
4. Review regional reports on benchmark soils, the Southern

report on soil survey reports, and the report on a
Northeast soil association map

SOIL MONOGRAPHS

Committee Reports

We reviewed the 1966 soil monographs reports from the Western, North Central
and Northeastern regions. The Southern region did not have a monograph
committee but provided a short statement on this subject. All of these
reports reflected general acceptance of the 1965 National Soil Monograph
Committee recommendations. The reports also reflect the lack of authors
and higher priority on other work as the main obstacles to undertaking new
monographs.

More specifically, the Western regional report stressed the need for selecting
priority areas, and making long range plans for collecting data and selecting
authors for each monograph area.

The North Central states also emphasized the need for a method to collect
and catalog soil data by areas. Their report contained a list of priority
areas for the region.

The Northeastern region agreed to use the 1963 Major Land Resource Regions
map of the United States as the basis for soil monograph areas, Soil mono-
graph area committees were designated. Each committee consists of the State

. Soil Scientist and the State Soil Survey Leader(s) for each state which forms
all or part of a monograph area. Organizational machinery was agreed on, but
authors are lacking.

.



-52-

Soil Monographs in Progress

Monograph on the Soils of Central and North Texas. The first draft of the
narrative part was written by Harvey Oakes in 1965. Dr. George Kunze of .
Texas A and M University has completed the laboratory studies and is writing
the interpretations.

.

Monograph of the Soils of the Nashville Basin of 'I'ennessee. Max Edwards is
working with the Tennessee Agricultural Experiment; Station and the SCS State
office in writing the monograph.

Monograph on the Soils of the Red River Valley Area of the North. The Work
Plan for the monograph has been signed by the Directors of the Agricultural
Experiment Stations and the State Conservationists of the SCS of North Dakota,
South Dakota, and Minnesota. Work is in progress on preparation of the
general soil map for the area.

Recommendations for Continuing Work on Monographs

After reviewing the regional reports and looking at progress to-date, the
Committee searched for ways to get new monographs under way. In our
deliberations, we recognized that there are many high priority jobs in soil
survey and monograph writing will have to be fitted in as opportunity permits.
With this in mind, we arrived at the following recommendations:

1. Continue efforts to prepare soil monographs as directed
in Soils Memorandum SCS-39. The 1963 National Committee
report contains suggested outlines for monographs. We
believe these outlines can serve as a basis for the
writing.

2. The 1963 Major Land Resource Region and Areas Map of
the United States and proposals for technical monographs
attached to the 1963 National Committee report should
be used as a guide for selecting areas.
can be made as needed.

Modifications

3. Washington and RTSC staffs should review with the states
the possibility for initiating technical monographs in
the near future for a few areas, perhaps one for each
SCS region (Land Grant College Region). Selection of
these areas should be such that (a) they include
important soils of different soil orders, (b) competent
authors are in the area, (c) a considerable body of
knowledge about geomorphology and soil properties already
exists, and (d) a number of soil surx%zy areas are on the
10 year publication schedule.
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4.

5 .

6 .

The Committee suggests investigation of  the following
Technical Monograph areas as listed in the 1963
National Committee report as possibilities for writing:

TM 89 LRA 143, 144, 145, 146
71 111
58 94, 96
84 131
81 128
79 124, 125, 127
59 95
35 52, 53
39 58, 59
42 64,  67 ,  



A list of printed Benchmark soil reports and a list'of  those in preparation l
is attached (Appendix 1). Most of these reports were completed several years
ago, with fewer being currently completed. The Committee believes that these 1
reports are valuable and the program of preparing them should be continued.
Work will have to be fitted into a schedule of priorities for preparing reports
of all kinds. These reports are the only medium in the SCS for compiling .
published and unpublished data on properties and behavior of selected soils.
They are a comprehensive basis for projecting existing data to soils for which
we have no data.

SOIL SURVEY REPORTS AND MAPS

The Committee reviewed the report of the Southern Regional Work-Planning
Conference, on this subject, but did not have time to make specific
recommendations.

NORTHEAST SOIL ASSOCIATION MAP

The Committee noted that the Northeast region is proposing a soil association
map of that region. (Land Grant Region or SCS region according to the wishes
of Ohio, Kentucky, and Virginia). The Committee believes that such a map
would be very useful for teaching and regional planning if the scale is
suitable.

Committee Members

8. A. Barnes R. M. Marshall
J. A. DeMent W. E. McKinzie
J. V. Drew A. C. Orvedal
A. A. Klingebiel G. D. Smith
J. W. Kingsbury Rudolph Ulrich*
C. W. Koechley A. J. Bar, Chairman

*Not present for committee meeting

Visitors

F. Newha?l
H. 0. Ogrosky
E. J. Williamson
C. E. Kellogg
A. R. Southard
P. E. Lemmon

Notes on discussion by the conference following committee report 1124167

Kellogg: Benchmark soil reports~might be improved if Land  Grant Colleges
or other agencies kept records for ten years or so on soil
temperature and soil moisture regimes. Graduate students might
contribute to soil monographs by designing part or all of their
thesis work to provide information for segments of monographs.
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Bartelli:

Smith :

Bartelli:

Kellogg :
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The S-14 Project is completed in the Southern States and is
being published by major land resource areas. Do these
publications qualify as Technical Monographs?

During development of publication plans there were no thoughts
of serious conflict with Technical Monographs because the S-14
Project did not include soil classification or soil association
maps.

S-14 publications for the Delta and Black belt of Alabama and
Mississippi and for the Coastal Plain are at the printers.
Could these have two numbers, one for S-14 and one for
Technical Monograph?

This might be possible.

The report was accepted by the conference.



Published-l'

Arredondo
Canfield
Caribou
Catalina
Cecil
Chiefland, Hernado,
and Jonesville

Clarion
Clermont
Dalhart
Davidson
Dl?Ullllller
Fargo
Fayette
Flanagan
Grantsburg
Hastings
Hoytville
Jacana
Keith
Klej
Lakeland
Leon
Lynchburg
Marshall
Mexico
Monona
Moody
Morton
Norfolk
Pexton
Perrine
Pompano
Red Bay
Reeves
Ritzville
Ruston
Santiago
Scranton
Trenton
VergUlIleS
Weld-Rag0
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APPENDIX I

Status of Benchmark Soil Reports
January 1967

state

Florida
Ohio
Maine
Puerto Rico
North Carolina
Florida

Iowa
Indiana
Texas
North Carolina
Illinois
North Dakota
Wisconsin
Illinois
Illinois
Nebraska
Ohio
Puerto Rico
Nebraska
Florida
Florida
Florida
South Carolina
Iowa
Missouri
Nebraska
South Dakota
North Dakota
Florida
Connecticut
Florida
Florida
Florida
Texas-New Mexico
Washington
Mississippi
WiSCOnSin
Florida
Utah
Vermont
WiSCOllSin

In Progress

Adolph
Alderwood
Alford
Bingham
Blanton
Blount
Bridgehampton
Commerce
Condon
Crowley
Decatur
Dickson
Everglades
FOX
Hagerstown
Humboldt
Lebanon
Ontonagon
Richfield
Rosebud
Springerville
Stambaugh
Tetonia
Vaiden
Walla Walla
Webster
Yolo

a
.
.

Wisconsin
Washington
Indiana
Utah
Florida
Indiana
Rhode Island
Louisiana
Oregon
LoLlisialla
Alabama
Tennessee
Florida
Wisconsin
Maryland
Nevada
Missouri
Wisconsin
KE3l-lS~S

Nebraska
Al-iZOIl@.
Wisconsin
Idaho
Alabama
Oregon
Minnesota
California

L/ Includes mimeographed and printed releases, and Agricultural Experiment
Station numbered bulletins.



UNITED STATES DEPARTMENT
Soil Conservation

OF AGRICULTURE
Service

NATIONAL TECHNICAL WORK-PLANNING CONFERENCE OF THE
COOPERATIVE SOIL SURVEY, New Orleans, Louisiana,
January 23-27, 1967

Report of the Committee on Criteria for Soil Series
and Phases

A. Objectives: I” 1965 it was recamnended  that the
committee be continued with the following charge:

“To encourage the four regional committees to summarize
the criteria used in distinguishing soil series and
phases within families in their respective regions and
to submit their reports to the national conrmittee.”

B. Committee reports were on hand from the North Central,
Northeastern, and Western regions. The committee on
the Application of the Soil Classification System in
the Southern States had a few comments pertinent to the
objectives of our committee. Most of the discussion
centered around the regional reports.

C. Discussion and Reconunendations:

The North Central committee discussed soil phase
and series definitions. The soil type and phase defi-
nitions are consistent with the Soil Survey Manual.
They did recommend that where a mollic epipedon is
overlain by recent ova-wash 6 to 15 inches thick, the
soil type name of the buried profile should be the
soil type nime of the mapping unit. For example, if a
Wabash silty clay loam profile receives 6 to 15 inches
of silt loam overwash, the soil type name should be
Wabash silty clay loam, silt loam overwash  (phase).
Thus the distinction between Wabash silty clay loam
and Wabash silty clay, both covered by 6 to 15 inches
of ov&wash, would be maintained. The National Com-
mittee did not agree with this suggestion. Where this
distinction is significant, other phase names can be
used to distinguish between these two units.

The soil series definition in the North Central Com-
mittee report is a slight elaboration of the defini-
tion in our 1965 conrmit:tee  report. We objected to
the inclusion of the words “observed stable internal”
in the following statement: “Thus it may be said that
series criteria per se are based on those observed
stable internal properties that can serve as differen-
tiae to subdivide the soil families.”



The North Central cormnittee mentioned that in the
Comprehensive Soil  Classification System, soil  differen-

.

tiae are normally selected from within a depth of about
2 meters. Use  o f  so i l  character is t i cs  at  greater
depths  for  ser ies  cr i ter ia  art: n o t  p r e c l u d e d .  A d v i s o r y

.

SOILS-2,dated January 11, 1966, is the draft of a memo-
randum about the application of the new system of soil
c l a s s i f i c a t i o n . This memorandum does restrict the
port ion  o f  the  so i l  to  be  cons idered  in  d i f ferent iat ing
soil  series among mineral soils to about the upper 2
meters of  the mineral soil . The National Committee
recommends that, where needed in grossarenic subgroups
the portion of  the soil  that may be considered in differ-
entiating soil  series or higher categories in the system
o f  s o i l  classificatio”, should extend deeper than 2
meters below the soil  surface providing there is evidence
above that depth,that  the genetic horizon is present.
As an example the counnittee  considered that in Ultisols,
i f  evidence of  a” upper boundary of  the argil l ic  horizon
occurs within 2 meters of  the soil  surface and the tex-
ture of  at least the upper 20 inches of  the soil  is
loamy fine sand or coarser,  the control section should
be extended below 2 meters. It does not seem reasonable
to change the classification of a soil  from an Ultisol e
to a” Inceptisol  because  o f  the  presence  o f  a ”  arg i l l i c
horizon just above or below 2 meters.

The Southern committee on the Application of the Soil
Classification System suggested that there is a need to
investigate mottles as evidence of  wetness in relation
to the criteria used in the System. The committee
agreed that the relationship of  physical wetness condi-
tions in soils to soil  colors and mottles should be
carefully studied by all  of  the regional committees.

The  Northeastern  conrnittee  report included a sumnary of
cr i ter ia  current ly  used  to  d is t inguish  so i l  ser ies  in
the families of  12 subgroups. They observed that hue,
texture,  presence of coarse fragments,  mineralogy, and
consistence,are  the properties most commonly used to
separate series in the families studies. Hue is the
feature that is most commonly mentioned as a differen-
t iat ing  character is t i c  but  i t  i s  not  necessar i ly  the
pr imary  d i f ferent iat ing  character is t i c . D i f f i c u l t i e s .

ex is t  in  se lect ing  the  main  d i f ferent iat ing  character is -
tics where there are only a few members in one family in
contrast  with  large  fami l ies .

.
B e c a u s e  o f  the d i f f i c u l t y

of determining the range of  a differentiating character-
i s t i c  permiss ib le  with in  the  l imits  o f  a  so i l  ser ies
and also of  deciding the relative weight that should be
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assigned to multiple characteristics,  the Northeastern
cormnittee concluded that series criteria could only be
stated in general terms.

The National conunittee  dificussed  the procedure to be
followed in distinguishing soil  series and phases within
f a m i l i e s . They agreed that it  is not practical to study
every soil  at this time and suggest that a few families
in 2 or 3 representative Typic subgroups in each order
should be studied. The families should include series
from more than one state and more than one region if
p o s s i b l e . The cooperation of  the Principal Soil  Corre-
lators will  be requested in the selection of  the famil-
i e s . It  is  estimated that about 5 or 6 families in
each region with about 10 soil  series each will  be
suf f i c ient  for  th is  s tudy .

The Northeastern connnittee  developed a format for
recording  so i l  ser ies  cr i ter ia  in format ion . With slight
modifications it  is  proposed that this format and
explanation of terms will be used by the National com-
mittee . We would like the 4 regional conrmittees  to have
information recorded on this form for each series in
the  se lec ted  fami l ies . Each series in the family will
be compared with all  other established soil  series or
tentative soil  series with descriptions approved by the
Principal Soil  Correlator in the same family.  The
di f ferent iat ing  character is t i cs  wi l l  be  recorded ,  the ir
range and the relative importance of  each will  be
estimated. This information together with soil  series
descriptions and other pertinent data will  be forwarded
to the National counnittee  after the regional committees
hrive  assessed the data for which they are responsible.
A report of the combined findings will then be prepared
by the National conrmittee. The report will  record only
the limits that are being used.

The Western States Regional Committee proposed that the
range of  the dominant soils of  a mapping unit (consist-
ing of the named phase plus closely similar phases)
should not be sharply differentiated from the range of
the named phase in soil survey publications and hand-
books. Inc lus ions  should  be  restr i c ted  to  those  so i l s
that are not closely similar to the named phase and
that have different management interpretations. Other-
wise mapping unit descriptions will  consist of  an
e laborat ion  o f  l imits  o f  inc lus ions . The National com-
mittee agreed with this statement in relation to soil
survey reports only.



Prof i les  less  than 7  inches  th ick  are  common  in  Al f i so ls
in northern Manitoba and in the Rocky Mountains. Most .
o f  these  are  unsui table  for  cu l t ivat ion . It is recom-
mended that these “micro” profiles be distinguished in
the classification system at some level higher than the .

s e r i e s  l e v e l .

The committee recommends that official  soil  series
descriptions include a statement indicating the sources
of the data or of  the estimates pertinent to the classi-
f i c a t i o n  o f  t h e  s o i l  s e r i e s .

It is suggested that the Southern region be encouraged
to establish a soil  series and phase committee to deal
with  ranges  in  character is t i cs  o f  so i l  ser ies .

D. The committee further recommends that it be continued
to complete its assignment of summarizing criteria
being used in distinguishing soil  series within families
and to bring to your attention other problems that may
be raised by the regional c o m m i t t e e s .

E. Committee Members
R. W. Eikleberry
R. I . Turner
K. W. Flach
L. E. Garland (Absent)
R. B. Grossman
F. D. HOlIZ
E. A. Perry
A.  s . Robertson
J. E. McClelland, Chairman

V i s i t o r s
C. E. Kellogg
V. W. Silkett
G. R. Craddock
W. A. Ehrlich
D. W. swanson

F. Drs. Kellogg and Smith suggested a few changes in
wording in the report in the discussion that followed.
The report was accepted by the conference.
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UNITED STATES DEPARTMENT OF AGRICULTURE
Soil conservation service

NATIONAL TECHNICAL WORK-PLANNING CONFERENCE OF THE COOPERATIVE SOIL SURVEY
New Orleans, Louisiana, January 23-27, 1967

Report of the Committee on Classes and Phases of Stoniness and Rockiness

Reports on classes and phases of stoniness and rockiness from all Regional
Committees were available to this Committee. Three of the regional com-
mittees reviewed the 1965 National Comm-ittee~s  recommendations  and offered
alternative recommendations.

These alternative recommendations on class limits and suggested phase
names are surmnarized in Table I of ~the Appendix. It is to be noted that
the Regional Committees are far apart in their suggestions.

The Midwest report did not make reconunetidations  for class limits and phase
designations but asked for a Regional Committee to develop techniques for
examining stony and rocky soils, and also asked that people with research
facilities be assigned to the camnittee. There is no information on the
action taken.

The Southern Regional Committee believes that the National Cormnitteels
recnmnendations  call for too many classes and too many phases. This corn-
mittee also considered but rejected the proposal that all fragments larger
than 2 mm enter into the criteria for the unit name. Also rejected “as a
suggestion that stones within the soil pedon be included as a part oft the
class criteria.

The Southern states, through a Forest Service survey party, checked’the
ability of field men to estimate the various classes of stoniness in the
f i e ld . ReZiability  of estimates where classes had small ranges in percent
of ground covered is very low. Separations based on classes of 1 to 5,
5 to 15, and 15 to 25 percent are the easiest to estimate with’s reason-
able degree of accuracy. This trial is reported in Appendix II of the
1966 Report of the Southern States Conrmittee  on Classes and Phases of
Stoniness and Rockiness.

The Southern states furnished sane measurements on extent of rockiness for
a number of different soils in Kentucky. See Table III of the Appendix
for this information.

The Northeasteh  states went on record as favoring, insofar as possible,
the existing system of phase designation as outlined in the manual, but
believe sane modification in class definitions will be needed. Spacing
between stones and volume of stones above the surface are equally impor-
tant as the percentage of surface covered by ston&s and rocks, and are
more important in interpreting the classes into phases. The Northeastern
Camnittee presented a table to show the effect of different sizes on the
spacing between stones. A modification of this table is shown in Table II
of the Appendix.
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Table II shows the significance of size in relation to spacing. If a
spacing of 20 feet is considered the minimum for use of tillage or harvest- .
ing implements stones of 1 foot in diameter would cover but 0.23 percent of
the land surface but if the stones are 5 feet in diameter the spacing of 20
feet is obtained although the stones occupy 3.7 percent of the ground SW- .
face.

Part of the differences in class limits shown in Table I may be due to dif-
ferences in characteristic size of stones in the regions concerned.

The Northeastern Regional Committee considered and rejected inclusion of
amount of stones in pedons as part of the criteria for classes of s'+niness.
Data in Table IV shows the great variability in stone content within the
pedon. The Northeast believes that descriptions of named soil series pro-
vide the best guide to stoniness within the pedon.

Other information as photographs and charts showing size and location of
stones or boulders on specific blocks of land was available to the commit-
tee. This is mentioned briefly in the Appendix under the heading "Other
Information."

The National Committee considered the regional reports and the available
data and makes the following recommendations:-

1.

2.

3.

4.

The definitions of stoniness classes be based on average spacing
between stones. The area covered and the volume would be related
to the size of the stones.

Give consideration to the use of the terms "stony"  and "bouldery"  and
use the bouldery option when stones are larger than 24 inches in
diameter. Use either term when both conditions are present, depending
on which size stone has the most influence on use and management of
the area.

Proposed classes and frequency spacing between stones -

Class Spacing in feet Phase name

0 .lOO
1.1 40 - 100 Slightly stony
1.2 20- 40 Moderately stony
2.1 10 - 20 stony
2.2 5- 10 very stony
3.1 l- 5 Extremely stony
3.2 d 1 Rubbly

Rocks should not be considered a phase of soils as rocks are "non
soil" and really represent a complex of rock outcrop and one or more
soil series.



5.

6.

7.

8.
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The spacing used for stoniness classes is not satisfactory for rock-
iness classes as the area of rock outcrop would be significant in
any unit.

Rockiness classes must consider the spacing between rock outcrops
and size of the area covered by the rock outcrop. An example of
classes used and nomenclature used in a National Forest area is:-

Rocks 1 to 10 feet across covering 10 to 25% of area = Rocky

Rocks 1 to 10 feet across covering 25 to 50% of area = Very rocky

Rocks covering more than 50%  of the area is Rockland  or a Rock out-
crop-soil series complex.

Regional Committees should:

(a)

(b)

Cc)

Cd)

The

(a)

(b)

(c)

Test the criteria for stoniness classes and phases on different
size and shape of stones

Study the problem of rockiness with special attention to size of
rock, spacing between rocks , and percent of surface covered by
rocks

Make reconnendations for classes and nomenclatures for the classes
of rockiness.

Suggest ways and means for broader phases in addition to the narrow
phase nanes  proposed. Any phase should have significance in use
and management of the classification unit. (See Dr. Kellogg’s
remarks under Discussion.)

National Camnittee should be continued to:

Review any suggested changes in stoniness classes

Define the phases named in the Committee report or alternate
names received after the Regional meetings

Make 
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Dr. Baur  asked if the Regional Committee’s suggestions were for Specific
uses.

A. H. Paschal1 - The Western Region limited their recommendations to
extensive u*e as range or forestry. The Southern Region wa6 not specific
but recognized a need for flexibility. The Northeastern Region aimed at
“all-purpose” classes. Thus classes 2.1, 2.2 and 2.3 might group as
class 2 for extensive use; 2.1, etc. for very intensive use; and split
between 2.2 and 2.3 for areas of row crops using large machinery.

L. J. Bartelli - It needs to be made clear that these identify classes
but only suggest possible phase names.

l



APPENDIX

Table I

Stoniness and Rockiness Classes, Class Linits, Percent Covered, ‘Suggested Phase Names According to Manual
and Revisions Proposed by National, Northeastern, Southern and Western States Regional Cmmittees

Suggested
Phase

Classes and Class Limits - Percentage of Surface Covered
Manual National Corn. Northeastern States Southern States

Name 11 Class
western states 21

No phase designation -

Slightly stony
(if needed)

stony 0.
1.

Very stony 2.

Extremely stony 3

Stony land 4

Very stony land 4

Stony land and series

Rubbly

Rubble land 5

0

1.1

.Ol 1.2

.Ol-.l

-1-3.0 1.3

3.0-15 2.1
2.2

15-90
15-50

50-90

3.1

90+ 3.2

.Ol

.Ol-.l

0

1.0
1.1
1.2

.Ol

.Ol-.05

.05-.1

.l-2 2.1 .l-.5
2.2 .5-1.0
2.3 1.0-1.5

20-10 3.1 1.5-2
3.2 2.0-3-O

lo-25 4.1 3.0-10
25-50 4.2 l"-5C

50-90

9ot

5

6

4

50-90

90f 5

2

1 2-10 -

2 lo-25 -

3 25-50 - 50-90

Class J$

O-10

2-10

10-25

I

F

25-50

l_/ Phase names for rockiness parallel those for stoniness except extremely rocky might
rocky complex, Rockland or rock outcrop plus a series name or series name plus rock
Rock outcrop would be substituted for Rubble Land.

2/ For extensive use as Range or Forestry.

50-90

9@t 90+

also be labelled as extremely
outcrop.



. Number, Square Feet and Percentage Cover Per Acre by Square Stones of
Different Average Dimensions With Different Equidistance Spacing

.
space Item?/
Between
stones or
Boulders
in feet(X)

Average Diameter of Stones in Feet CD)?_/

0.5 0.83 1.00 1.5 2.0 2.5 5.0
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Table II

NNo P/A 19360

A Area/A 4840

P Percent/A 11.11

N 1440

A 360

P 0.82

N 395

l 10 A

P

N

20 A

P

N 27 26 26

40 A 7 18 26

P 0.02 0.04 0.06

N

100 A

. P

99

0.22

104

26

0.06

4

1

T

13003 10890 6970 4840 3556 1210

8972 10890 15682 19360 22225 30250

20.59 25.00 36.00 44.44 51.02 69.40

1282 1210

885 1210

2.03 2.77

774 436

4838 10890

11.10 25.00

371 360

256 360

0.58 0.82

279 194

1744 4850

4.00 11.10

100 99

69 99

0.16 0.23

1031 889

2320 3556

5.32 8.16

329 303

740 1212

1.69 2.78

94 90

212 360

0.49 0.82

25 25

56 100

0.13 0.23

4 4

9 16

0.02 0.04

86 69

538 1740

1.24 3.7

24 21

150 1000

0.34 2.2

4

3

0.01

4

4

0.01

4 4

25 100

0.06 0.2

Form and calculations by P. E. Lemon l/31/67

. I/ Assuming square stones spaced equidistant at the center of square areas.
g Calculations as follows:

N = 43560/D+X)2
A = D2N
P = A/43560



Mapping Unit

TABLE III

Smary of Rock Outcrop Data on Eight Mapping Units in Kentucky

Reported by R. E. Daniel1

Corydon and Fredonia
very rocky silty clay loam

Caneyville very rocky silty
clay loam

Fredonia very rocky silty
clay loam

Cynthiana-Rockland  complex

Rockland-Limestone

Caneyville silty clay loam

Waynesboro silt loam

Faywood silt loam

Land Use Percent Rock Percent Rock Outcrop
O u t c r o p A v e r a g e

Pasture 5.5-10 8.3

Woodland 13-25 17.2

Pasture

Pasture

14-25 18.3

32-75 43.5

26-47 35.3

2.5-8 6.0

1.1 1.1

Woodland

Pasture

Pasture

Cropland
and Pasture 1.2-2.5 1.5
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Table IV

Amount of Stones Within the Soil

Part A - Volume of stones in excavated pits 11

Pit No. stone Volmm? Pit Volume % of Volume
cubic feet cubic feet stones- -

1 3.13 41.4 7.5

2 7.64 41.4 18.4

3 2.09 41.4 5.0

4 7.40 41.4 17.8

5 4.25 41.4 10.3

6 9.69 41.4 23.4

7 2.67 41.4 6.4

8 2.53 41.4 6.1

9 11.22 41.4 27.1

10 8.71 41.4 21.0

Total 59.33 414.0 14%
L/ Pits are about 66’ apart along a transect. Dimensions of the pit were

91x25’ at the surface and 31 deep. Pits made by backhoe and had shape
comonly formed by that instrument. Volume was determined by Z/3 (9x3)
x2.3=41.4’. The soil series was identified as Scriba.  Report prepared
by E. C. Rice, Soil Scientist.

Part B - Percentage of stones along a transect line 3’ below the soil surface 11

Soil Percentage on Surface Percentage in Soil

Parishville and Moira 10 11

Grenville and Bombay 2 5

Kars, very stony 5 27

2/ Transects were 100’ long. Ungraded road banks or excavations which lacked
evidence of stone removal or additions were selected. Percentage of stones
on the surface and along an imaginary line 3 1 below and parallel to the sur-
face was calculated. Report submitted by N. B. Hulbert.



Other Inforination

Other information furnished for Committee use consisted of photographs of .
classes, charts outlining locations and sizes of stones from plots in Maine
and at Harvard Forest, and four transects with point measurements to illus-
trate variability in rockiness. These are listed or summarized below: .

Photographs furnished by Grant Kennedy -

C3944-5 Auburn very rock loam, estimated about 5% rock outcrop

C4767-6 Profile of Auburn very rocky loam.
rock outcrop shown on photo C3944-5

C4464-8 Argonaut extremely stony loam 25 to
apart

Soil has lithic contact and

50% stones one to five feet

C4259-4 Clenbrook rocky loamy coarse sand, 3 to 5% rock outcrops, Rock-
lands in background.

Maine submitted charts of three plots to illustrate classes 2, 3 and 4 as
outlined in the manual. These are summarized as follows:

Stoniness Percent Surface Size Range Spacing AVerage
Class Covered Range Spacing

sq. ft. ft. ft. 0

2 0.2 l-2 2-40 8

3 8.0 l-25 2-20 5

4 20.0 3-50 2-4 2~1~

The class 2 plot is considered as limited for ordinary crop use. The
class 3 plot is used for blueberry culture with use of small machinery.
The class 4 plot is also used for blueberries but all cultivation is by
hand tools.

Mr. Lyford submitted a chart of a 100x100 ft. part of PHl Harvard Forest.
All stones and boulders were plotted as to location and size. This has
been termed a very stony phase. Surface coverage amounted to about 5%.
Spacings would average less than 5 feet and size range from 1 to 25 square
feet.

Mr. Lyford also submitted a chart of a 66 acre tract, plotting the loca-
tion of each boulder or stone and then dividing the tract into areas with
spacings of O-l, 1-5, 5-20, and 20-50 feet apart. More than three-fourths

.
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of the area had spacing of  less than 20 feet,  and the greater spacing
was so intermingled that separation as a mapping unit would be of doubt-
fu l  va lue ..

Mr. Reward  of Vermont submitted information from four transects made in
. range country.

Observations were made at 50 feet intervals and recordings made 011 the
occurrence  of base rock and various depths to rock. These transects
were in Glover  and Woodstock soils and are summarized below:

Transect No. Number of Times Rock Encountered

Surf ace C. 10” lo- 20” 20-40” z 4011

1 3 2 3 4 4

2 2 2 7 10 7

3 5 4 5 2

4 3 2 3 5

Total 5 12 16 22 18

These data indicate that consideration needs to be given to rocks at
very shallow depths as well as rock exposed at the surface.

.

,

0
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Il::I’I:~:l)  STATES DEPAKI’MENT  OF AGKICIJLTURE
Soi 1  C o n s e r v a t i o n  S e r v i c e

NATIONAL SOIL SURVEY TECHNICAL WORK-I’LADNIAC  CONFERENCE l
New Orleans, Louisiaoa,  Jmuwy 23-27, 1967

.

Rewrt  or the Committee on Application of the Nev Classification  System,

The ccmmittee  held its second meeting on January 2h, 1967  vith 11 membera
prseent. Nine viaitorfi  set  with the cceuxittee  at various times during
the rull-day aew4ion. The procedure followed was to consider first the
reports from regional carmittees, next the draft memorandum on applicatioo
of the nev classitlcaticm  system distributed with Advisory SOIL&2, dated
January 11, 1966, and last same  additional topics. This committee report
is organized in three main parts. The first main part dealr with reportr
of regional commltteeai,  the second main part is about,the guide for appli-
cationofthe new classification system, and the third main pert consists
of reccmnendatione  for future activities. Each of there main eections ie
subdivided into subsections.

A. Renortcr  of Regional Cwmittees

1. Reports on ornanic  roils.

Regional ccmmittee  reports were received fran  the Nortb Central and
Southern Regions fran conferencee held in 1966. The fleld study
propoeed in the North Central colnalttee  report was made in October
1966, it has rewlted  in proposale  for further chwee in the sub- @
division of Histoeols.

The report of the Southern Regional Committee rained questions as to
selection of characteristics to be diagnostic for suborders, great
groups, and subgroups. Additional field studies are being made in the
Southern Region 
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a

a.

b.

e.

d.

e.

f .

g.

h.

i .

k.

1.

m.

l-l.

The frsgipan  horieon is mottled Senerally  with shades
of gray, brown, and red.

A polygonal color pattern is observable.

Some fragipans exhibit bisequal characteristics and
others do not.

Consistence is most always firm or greater where moist.

It displays brittleness when moist.

It is compact and appears to have a significantly
greater bulk density than horizons above and belov it.

Voids are usually present in most fragipans and are
largely of the vesicular type.

Opinion was about equally divided that oriented clays
were  readily observed between  a definite “yes” and
indefinite “yes”,

Textures listed were generally silt loam,  very fine
sandy loam, or loan. The (II) line dominated as textures
observed in PraCipans.

The question of structure was also about equally divided
between aneuler  blocky and subangular  blocky.

The majority indicated most fragipans observed were
betveen  12 and 39 inches (a), but could be between 28
and 36 inches or below 36 inches i-some profiles.

t4ost agreed a perched water table vas apparent.

Roots in the fragipan generally were confined to
and followed dovn the gray streaks.

l?ost indicated the fragipans were most common  on O-3%
slopes but could range up to g-125;’  which was not very
COtWlClIl .

The Southern Regional Comnittee  also discussed soil horizons which
contain some plinthite and have characteristic6 of Pragipans.  At
the time of the committee meeting in 1966. it was recommended that
such horizons should .lot be considered fragipans, though review of
this recorrnendation  was also suggested whenever more information
became available. Further studies of soil horizons containing plin-
thite have been made since the regional committee meeting. At the
present time, horizons with the characteristics of fYagipans are



-74-

called fregipans, whether they contain plintbiteor  not. Soils having l
fragipans in vhich the volume of plinthite exceeds a certain minimum
are now being classified as Plintbitic Fragiudalfs.

.

The Bational Committee noted that plans have been made for Rank J.
Carlisle, Jr. to study fragipans in different parts of the country
in an effort to improve their description and the characterization

.

of degree of expression. It is hoped that greater standardization
will follow from the study. A field trip was made in 1966 to study
several soils witii fraeipans in Louisiana and another is scheduled for
May 1967 in Illinois and Indiana. Field studies will be extended to
other states as that is possible. 'The hope is that the study will
ultimately lead to better written guides for the description and
characterization of fregipans.

3. Reprt on the application of the new classification system - North
'Central Region.

Five topics were discussed by the regional committee and recommenda-
tions were made for chanCes in the classification system on two items.
The five topics were considered by the National Committee, as indi-
cated in subsequent paragraphs.

3.1

3.2

3.3

Definition of Albolls.

The ?:orth Central committee rocceaended that the minimum
thickness of the mollic e?ipedon be reduced so that ccr-
tain series which had been considered Planosols of (was%
lands would be included in the suborder of Albolls. Do
action on this suggestion was taken by the National Commit-
tee because the definition of the Alboll suborder has been
modified so that it does include the soils in question.

Differentiation of Alfisols and Ultirtols,

The ?!orth Central crcnmittee recommended that the distinction
between these two orders on the basis of chroma of the
sreillic horizon be dropped, which would leave base saturation
as the sole criterion. This reccmmendation has been adopted
and is reflected in the October 1966 swmmry of changes in
the 7th Approximation.

Classification of eroded soils.

The Earth Central cowittee would like to modify the definition
of Udolls in some WV so that loss of the mollic epipedon would
not require that a given soil be classified in another suborder.
As the present definition stands. a number of soils would lack
a mollic epipedon after being severely eroded and thus be claa-
sifiable as Alfisols or Inceptisols. The North Central committee
did not offer specific recommendations, pending further studies
of eroded soils.
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During discussion of this topic by ,the Natibnal  Committee,
a sugGestion  which has come from the North Central Rerlon
subsequent to the conference last aprinc was considered
briefly, The suggestion was that some combination of the
profile distribution pattern of organic matter and the ped
coatings in the B horizon might be used to define Udolls
rather than requiring that they have a nollic epipedon.
The prospect was considered poor by the National Conmittee
because an effort has been made to use dark ped coatings
in defining and distinguishing soils in the past but was
dropped because it failed to work out well.

3.4 Wetness criteria.

The North Central committee  report points out that some soils
have colors commonly associated vith wetness, though such
soils are not necessarily wet. It is further stated that
soils in vhich peds have gray surfaces and brown interiors in
the control section are placed in the wettest suborder on the
basis of present criteria. The North Central committee felt
that some change should be made In present criteria but
opinion was divided as to what should be done.

During the discussion of this part of the regional committee
report in the reeting of the llational Committee, it was re-
ported that series fitting the sonevhat  poorly drained class,
as defined in the Soil Survey Manuel, must be distributed
into Aeric and Aquic subgroups. Some of the aomevhat  poorly
drained soils fit Aeric aubSroupo  and others fit Aquic sub-
groups. This distribution was not considered to be good,
though it was recognized in the discussion that mottling was
not an lnfallsble  key to soil wetness.

A suggestion was made during the discussion of wetness criteria
that observations on depths to water tables or on ground water
levels might be helpful in sorting out the characteristics
consistently associated with wetness from those that are not.

3.5 Calcisquolls.

An objection is rsised in the North Central report to the
present definition of the Typic and Aeric subgroups. The
Harpster series is an example of soils that have to be
classified in an Aeric subgroup because they lack the required
mottles within 20 inches of the surface. It is believed that
these soils are as vet as any in the suborder of Aquolls and
should be classified in a Typic subgroup. The regional. corrrmittee
felt that soma changes should be made in present definitions so
that the Harpater series and similar soils would be included in
Typic subSroupa. Definite suggestions for changes were not
proposed in the regional report nor did they grow out of the
discussion in the National Committee.
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b. A report on action of the new classification system - Southern. ------___
Region.

This report summari?es committee discussions and offers recommenda-
tions fsr chanpes p~a:s r:*Taests for clarification in the draft
memoranii~rn distrib'!:i?.zl  with Advisory SCIiS-2: January 11, 1966.
The recou%end::,ion- i:or molificafion or clarification apply to the
following item:

(a) ConceG? and use of the taxononic inclusion
(b) Mapping inclusions of strongly contrasting soils
(c) The naming of monotype series
(d) Naming soil associations at different levels of generalization
(e) Mottle chropas as evidence of wetness
(f) Limits for !:roportions of coarse fragments
(C) Soil depth classes at the famiiy level

Items (a), (c), and (d) in the above list were considered at some
length by the National Connnittee; a summary of the discussion together
with recommendations are reported in later sections of the report.
Item (e) wss discussed in connection with the subsection on wetness
criteria in the berth Central Regional Report, Item (g) was left for
consideration by the committee on soil family criteria.

4.1 Mapping inclusi.ons of strongly contrasting soils.

The regional committee felt that no provision had been made
in the c:raft. n+>orandum on applic.:tion  of the new system for
ir,clusi+ns co!,;:isting  of minor areas of ntro-gly contrasting
soils. lt vss asked that the dro=t nemo:andn.~! be modified
so as to cover such soils, This recommendation was endorsed
by the hational Cormittee.

4.2 Limits for proportions of coarse fragments.

The Southern Regional Committee  recommended a lower limit of
k0 percent of coarse fragments fcr soils Inthe low skeletal
and clayey skeletal families. This limit was believed to be
more nearly in line with past practice than a figure of 50
percent. Ko cpinion was expressed on sandy skeletal soils
because virtually no information about them was available to
the ccmmittee.

The National Committee notes that the recommendation from the
Southern Regional Committee was considered during the con-
ference on th:, classification system in December 1966. At
that time, mrzsurements of proportions of coarse frqments in
several soils1 including some in Europe> were reviewed. As a
result, a lon<:r limit of 35 percent cc;?i-se fragments by volume
hss been introduced to replace the 50 percent figure, The 35
percent limit will be included in the forthcoming summary of
changes in the 7th Approximation,
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B. Proposals  for Channes in the Suide on Application of the hew Claesi-
fication System

1. Replacement of the phrase "taxoncmic  inclusions"

The Southern Regional Committee recommended clarification of the
concept of taxonomic inclusions as It is used in the draft memo-
randum distributed cith Advisory SOILS-2, dated January 11, 1966.
The comnittee also suggested that a substitute name be found for
the concept, The suggestion that some chanSe be made has also
been received from other sources. What niSht best be done wan
discussed at some length by the National Comnittee.

The word "inclusion" has been used for many years for the included
small bodies of unnamed soils vithin the 1arCer bodies shovn 88
delineations on maps and named in legends. Consequently, the con-
cept of mapping inclusions seems to have .s prior claim on the word,
“inclusi.on”. The expressions, “mapping Inclusions” and “taxonomic
inclusions”, are enough alike so as to be confusing to a number of
people.

The phrase as a whole might be replaced or the word, inclusion,
might be replaced. Four substitute words have been proposed 88
posrrible  replacements for inclusion, vie,

addendum
adjunct
appendix
extra

The Southern Regional Committee  suggested the word “deviant” as a
substitute for the whole or a part of the phrase “taxonomic inclusion”.
A hither  suggestion was made to adopt a coined term a8 a replacement
for taxonomic inclusion. The phrase “splinter series” has been used
and an expression related to that could be coined. It was suggested
that a term such aa “plesio6eries” could replace “texonePnlc  inclusion”.
The formative element, plesio, meens almost.

During the discussion, the argument wae made that “taxonomic”  should
apply to a classification eyeten as a whole rather than to any class.
It was further proposed that en aqlective fons derived from the word
texon would be more appropriate than taxonomic.

The committee finally settled on the expression "taxal deviant" as
the best expression it could now find. Some. question was raised
about the word deviant on the ground that a soil 80 designated wae
really closely related to the series to which it was being tied in
the naming process. Deviant of itself suggested a considerable dif-
ference rather than a small one,

The committee was in agreement that the phrase 
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Naminp  phases of “mono-type” series,

Objections have been raised to use of the word, series, rather than
the texture class name in the names of phases of mnotypo series,
The naming of such phases is discussed on the bottom of page 12 and
the top of page 13 of the draft memorandum sent out with Advisory
SOILS-2, January 11, 1966. The Southern Regional Committee recom-
mended modification of the draft guide to allow the use of texture
class nanes  as has been done in the past,

The Mational  Committee also recomended  that a convention be adopted
to allow use of texture class terms a8 parts of the names of phases
of mnotype  series as well as other series,

hames  for soil associations.

The Southern Regional Committee recommended that mapping units named
as soil associations be restricted to county  end state general soil
maps. That committee further asked the National Committee  to propose
new nomenclature for use in low intensity detailed surveys,

The mapping units on mall-scale general maps of counties included
in published surveys have been named as soil associations for a
nmber of years, Furthermore, a few of the mapping units shown on
the 1:20,GOO or 1:15,810 published maps have also been named 8s soil
associations. Identical nanes  turned up for a soil association on
the general soil nap of a county and for one of the separations on
the detailed map in one instance. This should be avoided,

Some of the difficulties that have been encountered in use of the
word “association” , possible need for a terminology to cover soil
association’& different levels of generalization, and past use of
the phrase were discussed at length by the comrzittee.

The tern “soil association” has been used as a generic expression for
all kinds of mapping units that have rqpeating patterns of component
soils. Thus, the complex is one kind of soil association but one in
which the pattern is of fine mesh. The coqonent  soils cannot be
set apart at the mappine  scale in use, mostly 1:15,840. The word
“association” itself has been used in the naming of mapping units
recognized in low intensity surveys and on general soil maps of
counties, states, and countries.
used for organizations of people,

Lastly, the word association is
It has been argued that the word

should be dropped from soil survey work on that account.

In its discussion, the committee  was in full agreement  to retain the
present definition of the complex. No change should be made in the
concept or name.

a
.
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Rext, the canmittee  recomized that 8cm.s action should be proposed
to 2et way fra the confound!aC  of man units on @neral snd de-
tailed soil naps for counties. A recomendation  is offered on
this later, followinn a further sumnry  of the comittce  discussion.

lbe committee considered the possibility of devising a hierarchy Of
names vhich would be somcvhat  parallel  to those of subcroups,  Rreat
groups, suborders, and orders in the classification wstem,  at least
to the extent of denoting levels of generalieation.  The VariOuS
possibilities considered during  the discussion are recorded in this
report, thou& the committee did not vish to sw&est such ncsnenclature.

One alternative would be to lift words from the body of ordinary
langueCe,  rach  of vhich would have a meaning snalo~~~~s  to that of
association. Examples of such terns are:

aggreeetion
combination
conposite
society

lbe canmittee  felt that such vords had connotations fmen  past
use-history which would make them undesirable for our purpose.

A second poasibllity considered in the camittee session was a
proposal to restrict the word “association” to names on 1:20,000
and 1:15,840 mans. This would then require e shift to e phrase
such as soil landscape and soil area for general county and state
Itlaps. A modified version of this proposal would use “detailed
association” on the more detailed maps, “generelieed association”
for county maps,  and “soil area” in the naming of mapping units at
hi&her levels of p,eneralization. The comnittee  members thou&t
that the word, area, vas already overworked and its introduction
vith still another meaning  would not be wise. Further, the comnittte
does not recomend the use of phrases such as “detailed association”
and “eenerslieed  association” because of the resulting length of
names required for mappins  units.

A third possibility would  be the introduction of coined terms for
soil associations at differinp levels of ~eneralizetion.  This
proposal included the idea of using “soil association” exclusively
a8 e generic term to refer to all kinds collectively. This would
not pemit use of the vord “association” in the names  of any nap
units. The coined terms  offered in the proposal could provide a
total of four or five levels of Keneralization. The sweated
names, listed in sequence of progressively hiTher levels of general-
is&ion are:

CoUpleX
microsociation
mesosocietion
macrosocietion
meflasociation



A variation of this proposal would drop the tern “microsociation”
and allow four levels of generalization.

After considerable discussion of these alternatives, the committee
voted on two propositions. A majority favored the devising of
scme new name for soil associations on 1:20,000 or 1:15,840 maps
and the continued use of the word association in naming mapping
units on general county maps. The committee proposes the intro-
duction of the word “suite” for mapping units of the kind that
have been nemed  as associations on detailed maps.

4.

1.

Mapping units named as single phases.

Suggestions were received by the committee that changes should be
made in the conventions for neming mapping units as single phases.
These suggestions apply to the minimum proportion of the dominant
kind of soil and to the maximum allowable proportion of one
strongly contrasting soil. The proposed changes vould increase
the allovable proportions of strongly contrasting inclusions and
raise the ninimum for the dominant kind of soil. These suggestions
were discussed but no change from the present guide in the draft
memorandum is recommended by the committee, More experience with
the present guide and more evidence of difficulties with the stated
conventions should be at hand before modifications are considered.

C. Committee Flecommendations  for the Future

It is recommended that comnittees  on application of the nev system
of soil classification function at all of the next regional soil
survey work-planning conferences, The sunmary of changes in the
7th Approximation prepared to replace the one issued in 1364 vi11
be distributed during the current calendar year. A substantial
number of changes have been made in the system since 1964. It
therefore seems highly desirable  ‘that the effects of these changes
be examined carefully in each of the reCions . Certainly, the
consequences of changes that have been made will not all have been
foreseen.

2. It is recorrmended  that the National Committee be continued with
two tasks. The first of these would be to receive the reports of
regional committees and deal with the problems  the’; those commit-
tees had encountered. A second task would be to outline an orderly
procedure for the making of necessary changes in the soil classi-
fication system once it was ready for formal publication.
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Roy "!. Simonson, Chairmsn
J. I(. Ableiter Y. N. Haven6
L. J. Uartelli R. D. Hockensmith
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3. E. Daniel1 W. X. Johnson
C. M. Ellerbe J. D. Simpson
Rodney F. Harner H. P. Ulrfch

Visitors present for 6one part of the committee discussion were:

A. R. Southard
F. D. Hole
John D, Rourke
L. 2. Swindale
T. J. \Jilliamson

Charles 2. Kellogg
1J. L. Matthews
Lyle Linnell
Noble Peterson

.
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Notes on Discussions After Presentation 0;: Comittee Report.
to Conference  as :! %ole, January 26, 1967 0

what would be the difference on the detniled soil map
between a Ruston-Cuthbert suite and a Ruston-Cuthbert
complex?

In the Ruston-Cuthbert suite the bodies of Ruston and
Cuthbert soils could be set apart on the field sheets
(1:15&O) if the purpose of the suwey warranted the
expense, In the )uston-Cuthbert complex the corn_ponent
soils could not be mapped sepamtzly.

The word, suite, has two pronunciations in some Dart of
the country, which is a disadvantage. In the South, it
may be pronounced “suit” or “sweet”.

The proposed concept for the sword, suite, is much different
from that which has been used by the soil survey in New
Zealand  for a 1onS time. Selection of some other term
would seem preferable to choosing one already in use by
another scil survey organization.

The phrase, taxal deviant,  hi<hligbts  differences rather
than BiE,ilWitieS. Would it not be better to select an
expression that enphaaizes  the similarities? Soils that
ha-ve been call.ed~  taxononic inclusions and would now be
wiled taxal deviants are much like the oeiies to which
they are tied, are they not? Should not similarity be
emphasized?

Was consideration Given to using the term, variant, rather
than taxal deviant?

The use of varimt as a substitute for taxal deviant was
not considered because the former term had already been
appropriated for enother purvse.

t4ore consideration should be civen to the use of ad hoc
symbols for soils of small acreages and strongly contrast-
inu. Such  qmbols must be defined as to kind of soil and
also as to the acreage represented by each symbol.  Symbols
would also need to be tailored for each soil area. The use
of ad hoc symbols to avoid additional mapping units of small
acreage has not been exploited as it should be. .

Very few cf the soil survey manuscripts now define spot
s,ynLols adequately. In sane m.anuPcripts  ne definition of
spot symbols are given.

.

Ad hoc B.ymbOlB that are used should be defined so that they
do not conflict with the standard symbols that go on the
field sheets.



l UNITED STATES DEPARTMENT OF AGRICULTURE
Soil Conservation Service

,NATIONAL  TECHNICAL WORK-PLANNING CONF’ERENCE OF THE COOPERATIVE
SOIL SURVEY

New Odeans,  Louisiana, January 23-27, 1967

Report of the Committee on Engineering Application and Interpretation
of Soil Surveys with Special Reference to Highways and

Community Planning

The committee met on Tuesday evening and Wednesday afternoon. All members,

with the exception of Rudolph Ulrich who is ill, were present. Mr. Bender served
as secretary.

Regional Reports

I. The committee reviewed the following regional committee reports:

.

,

A. Report of Committee No. 2 Soil Survey Reports and Publications.
Western Regional Conference.

1. This committee recommended that the range section
in published soil surveys be dropped. Much of this
section duplicates material listed in the soil series
and mapping-unit descriptions. This conflict has
been resolved in a recent reissue of Soils Memoran-
dum-55.

2. Another recommendation asks the National Committee
to consider adding liquid limit, plastic estimates, and
compacted permeability to engineering tables in pub-
lished soil surveys. The National Committee rejected
this proposal because most soil scientists would not
be able to estimate these characteristics with a reason-
able degree of accuracy. However, such estimates may
be possible after researching through electronic processing.
This is something for the future. The apparent disparity in
soil corrosivity ratings for concrete conduits between Soils
Memorandum-53 and Engineering Memorandum-46 has been
explained in a memorandum to the regional committee chair-
man by Messrs. Klingebiel and Francis.



11. Report of  Committee No. 8,  Soil  S urveys on Urban and Urban Fringe
Areas. Western  Regional  Conference . .

No issues were raised in this report,  but rather provided the
regional  workshop a commendable guidance statement for
making and using soil  surveys  in rural areas experiencing
rapid-urban expansion .

C. Report  of Committee on Engineering  Applications and Interpretations
of Soil  Survey Data in Non-Farm Areas. Southern Regional Con-
f c r c n c c .

T h i s  c o m m i t t e e  f o r w a r d e d  nine instruct ion  sheets .  These s h e e t s
were prepared  for guiding interpretations in non-farm soil  uw.
These were not intended for immediate use,  but rather for f ield
testing and discussion. These sheets were reviewed and will  be
rcturncd to the regional  committee w i t h  c o m m e n t s . Copies  a l so
have been circul,ated  to other regional committees for their re-
a c t i o n s .

n. Report of  Committee on Engineering Applications of  Soil  Survey
Data. North Central Region.

This  committee  reported  on  the  impress ive  progress  being made in
compiling and coordinating engineering data used for interpreting
soils for engineering use. It is the feeling of this committee that
in dealing with engineering interpretations we riced to remain aware
that many engineers prefer and can use quantative data on those re-
lated  so i l  character is t i cs . Also,  this data. must be as accurate as
p o s s i b l e . This workshop submitted a guide for rating soil  bearing
strength. This guide has merit, but we rrcommend  changing the
title to “Soil  Limitations for Light Structures.  ” The  Nat ional  Com-
mittee has been informed that a guide sheet  entitled “Soil  Limitations
for Low Buildings” will be issued as an attachment to a SCS nmmoran-
dum on Guides  for  Recreat ional  Interpretat ions .  The  Nat ional  Com-
mittee requests the North Central Regional Committee modify their
working guide to serve as a supplement to the guide issued in the
SCS memorandum.

.
E . Report of  Committee on Use of  Soil  Surveys for Suburban Planning.

North Central Region. .

This  committee  lnade  a statement worthy of repeating in this report,

that is, “Rating sheets should be used as guides,  not as arbitrary
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rules. ‘I This allows for deviations from ratings supplied by the
guides. Also, the National Committee hesitates to recommend a
precise policy for arriving at a rating of a soil-use limitation.
After considering ratings of individual factors, the most limiting
may be the best selections, but in a certain use the best policy
may be one of reflecting the interreaction among the rating
factors.

In summary of Regional Workshop activities it is very evident
that these committees expend much energy in documenting their
experiences through the guide sheets. These guide sheets are
reviewed by other regional committees and the National Committee.
Eventually, after much testing and review, they appear as portions
of the SCS soils memoranda and soils handbooks. The handbook
“Guide for Interpreting Engineering Uses of Soils” is in repro-
duction and will be issued in the very near future. It is recom-
mended that this handbook be made available to participants of
the National Cooperative Soil Survey. State Highway personnel
who cooperate in soil testing should be considered. Another
example, soils memorandum including guides for recreational
interpretations is in final form and will also be issued soon. The
National Committee proposed to continue screening guide sheets
and forwarding to Dr. Kellogg for Soil Conservation Service con-
sideration.

II. Training in Non-Farm Soil Survey Interpretations:

.

The National Committee researched the possibilities of on-campus
training facilities in city and regional planning. The Georgia Institute
of Technology and the University of Arkansas conducts a two-week
summer institute in Urban Planning on the campus of Georgia Tech.
Professor Howard K. Menhinick, a leader in this field, has agreed
to modify the curriculum of this institute to fit our needs. The com-
mittee recommends that the Soil Conservation Service send three
men--a soil scientist, engineer, and a soil conservationist to monitor
the institute this summer. In addition, the committee recommends
that the national training committee of the Soil Conservation Service
consider this institute in their next meeting. A copy of this motion
will be forwarded to this agency. Mr. William H. Bender has been
selected to represent the soil survey at this institute.

.
III. Mr. Val Silk&t discussed the progress of the Resource and Conservation

Development Projects. These projects are vehicles for channeling the

a
resources of Public Agencies into a single objective, that is, improving
the economic situation in rural communiti  es. These projects place a





Kellogg: In regard  to the last point mentioned in the job ahead, I believe
it is possible to ovcrcon~c  limitations cm a soil with severe
limitations by redesigning a foundation at a cost of say a
thousand dollars; however, I believe that the universities.
should look into this matter.

Psschall: Engineers are concerned about the term “low buildings” used
in one of your guide sheets. In other words, the term “low
buildings” is objectionable to them as is the term “bearing
strength. ” You can overcome this by using the term “light
buildings. ”

Nylander: In connection with light buildings, a good term to USC: when
necessary, is “normal foundation loading, I’

Grossman: Department of Civil Engineering, University of Illinoi,s, recently
published a study on factors that deterr~uine the effecti,veness  of
lime stabilization. The critical factors are probably largely
incorporated in our new classification system. The North Cen-
tral Regional Committee  should determine the extent to which
the new classification system permits grouping of the Illinois
soils according to their lime reactivity. Organic matter is
critical in this respect and we also have this information in our
new classification system.

Orvcdal: With regard to lime stabilization, if the lime required is in the
vicinity of 6 to 7 percent, this is a reasonable amount; but if
the requirement ranges up to 12 percent, then this is too high.

.

.
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UNITED STATES DEPARTMENT OF AGRICULTUW
Soil  Conservation Service

NATIONAL TECHNICAL WORK-PLANNING CONFERENCE
OF THE COOPERATIVE SOIL SUKVEY

New Orleans, Louisiana, January 23-27, 1967

Report of the Committee  on Soil Survey Procedures

The reports of two regional committees and other items brought to our
attention were considered by this committee. The two reports considered
were those of the 1966 ‘tiestern Regional Committee  on Soil  Correlation
Procedures and the 1966 North Central Regional Committee  on Soil
Correlation Principles,  Procedures,  and Rules.

Conments on the two regional committee reports and comments and recommendations
concerning  two  additiooal  items constitute the report of the connnittee.

1. Cons iderat ion  o f  report  o f  the  western  Regional Corwittee.

Two recommendations made by the Western Regional Conrnittee are similar to,
or parallel in part two, recommendations made by the 1965 National Cormnittee
on Soil  Correlation Procedures. The present connnittee  endorses these
reconnnandations  of the 1965 National Committee, which are repeated here for
convenience and to give them emphasis.

A. 1. “It is recommended that information be included in the report of the
i n i t i a l  f i e l d  r e v i e w . . . . on tk quality of  the latest approved descriptions
for the soil  series occuring  in  the  survey  area . It  is  intended
that this would involve a review of the series concepts as well  as the
series descriptions themselves. Plans should be made at the time of
the  f ie ld  rev iew,  or  short ly  thireafter,  for  rev is ion  o f  ser ies
descr ipt ions  that  are  cons idered  inadequate .  The  State  so i l  s c ient is t
should arrange for assignments of responlibility  and target dates
for revised draft descriptions of  those series having type locations
within the State. For those series having type locations outside
the State,  he should notify the appropriate State soil  scientist
or  the  pr inc ipa l  so i l  corre lator  o f  the  date  the  rev ised  ser ies
description will  be needed. In any event, the  pr inc ipal  so i l  corre lator
should be informed of  the plans for revision of  series descriptions.”

A . 2 . “/It is_/ reccnmnended  that a comprehensive progress f ield review be
made approximately one year prior to completion of  the mapping. It
is intended that this f ield review include a thorough review and .
testing of the documents of the survey and preparation of a draft
field correlation that is as nearly complete as possible. New and
revised series descriptions that are needed for completion of  the .
correlation should be ready for f inal review and approval by the
pr inc ipal  so i l  corre lator  at  th is  t ime. ”
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3. Application of automatic data processing methods to soil survey
act ivit ies . l

The committee devoted about half of its time to a discussion of the
possibilities for applying automatic data processing (ADP) methods to soil .
survey activities. As a part of that discussion Dwight Swanson discussed
several examples of applications of data processing methods that he has
made. These included storing a large amount of engineering test data for .
soils on a set of punched cards, processing the data to provide aids useful
in estimating properties of soils for which test data are lacking, and
testing alternative class limits for grouping soils. He also showed the
coormittee  an example of how descriptive morphological data can be put in a
form suitable for ADP methods. Use of ADP methods by the Soil Survey
laboratories for calculations involved in their work and the analysis of
Hawaiian soil survey data using ADP mthods reported by Dr. Swindale were
noted.

It was pointed out that advantages of ADP methods should be considered
for aspects of the work that require recall or manipulation of a large
amount of data or information and for tedious jobs. In considering possibilities
for improving the efficiency or effectiveness of soil survey activities
by using ADP methods we need to know which activities would likely be
amenable to the methods, what we would want from the methods, and the
practicality of applying the methods.

The cotmnittee  agreed that the soil survey should take a serious look at
potential uses and practicality of ADP methods in its activities. l
The committee recosanends  that a work group be appointed to (a) develop a
priority list of needs In soil survey work that can be mt by automatic
data processing methods, and (b) consult with specialists in the automatic
data processing field to determine the practicality of using such methods
to meet those needs.

4. The comnittee suggests that it be continued. Suggested future
activities of the coannittee are:

a. Consideration of and dissemination of information concerning
improved field techniques for examining and mapping soils,
such as new or improved tools for examining soils and special
aerial photography as an aid for mapping soils. This would
involve asking regional committees to compile available
information on new tools and new techniques.

b. Further consideration of automatic data processing methods
msy be desirable.

.

’ .
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l Cowmittee  members:

A. R. Aandahl * J. W. Kingsbury
. F. J. Carlisle, Chairman E. A. Perry

R. E. Daniel1 R. S. Robertson
C. M. Ellerbe D. W. Swanson
R. D. Hockensmith B. J. Wagner, Secretary
W. M. Johnson H. P. Ulrich

The following people participated full-time or part-time in the
conrmittee meeting in New Orleans: L. D. Swindale, W. L. Mathews,
P. E. Lennnon,  C. W. Koechley, J. D. Rourke, and J. A. Williams.

* Not present at meeting in New Orleans.

Notes on discussion by the Conference following cormnittee  report, l-26-67.

Kellogg: Would like to have saan the committee place emphasis on the
need for more effective progress field reviews. Effective
progress reviews that identify inadequacies of the survey and
that specify by whom and when the deficiencies are to be corrected
are essential to reduce waste of funds and to improve efficiency
and effectiveness of the soil survey. Cotmuon deficiencies that
should receive special emphasis in reports of progress reviews
are: excessive detail on field sheets relative to objectives
and publication plans for the survey, excessively long mp symbols,
unnecessary mapping units in the legend, incomplete or inadequate
soils handbooks, and the like.

Kellogg: Thinks a work group should be set up in the Washington office to
consider application of automatic data processing methods.

Johnson: We must be careful to avoid having ADP specialists tell us how
to run our program. Statisticians may suggest a large volume
of studies that would outweigh advantages of the method.

Koechley: We need a young soil scientist who is well trained in statistics
and in ADP methods. He should understand the soil survey program
and what we need from ADP.

Kellogg: Would be pleased to have requests from the Principal Correlators
for training of man on their staffs in ADP. Training of people
on State staffs is also needed.

. It was pointed out in discussion that there are many places throughout the
country where training in ADP can be obtained.

.
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UNITED STATES DEPARTMENT OF AGRICULTURE
Soil  Conservation Service

NATIOI?AL  TECHNICAL WORK-PLANNING CONFERENCE
OF THE

COOPEKATIVE SOIL SURVEY
New Orleans, Louisiana, January 23-27, 1967

Report of the Committee on Soil Moisture
and

Partial Report of the Committee on Climate

The moisture and climat~e committees met jointly for one of the two sessions.
Nest of the time of the moisture committee was devoted to self education.
Reports were given by several members; these appear in an appendix. The
reports by Hill and by Turner do not appear in the appendix; the report
by Williams was not presented orally.

1 .0  Subjects  Discussed

1.1 w‘ater  T a b l e  D a f i n i t i o n s : A set of  water table definitions was
proposed in 1~963. These definitions were reviewed and m o d i f i e d
in 1965, and again reviewed this year. No changes were suggested
by the 1967 committee. The committee discussed the importance
of oxygen content and temperature of the water in determining
the influence of  extended saturation on soil  color. The fact
that continuous free water is commonly not observed in fine-
textured soils was recognized, but no modifications in the water
table definitions were offered. The  poss ib i l i ty  o f  de f in ing
saturation in f ine-textured soils on the presence of  water in
excess  o f  that  reta ined  by  natural  fabr ic  against  5- to lo-cm.
tension should be explored.

1.2 Water Table Depths and Duration Classes: Two regiaxal  committees
discussed the water table depth classes proposed in 1965:

0 to 10 inches
10 to 20 inches
2ti to 40 inches
40 to 80 inches
80 to 240 inches

>240 inches
The principal advantage of  this set of  classes is that the
depths coincide with limits in the new c lass i f i cat ion  system.
The  northeast  
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Paschal1 and Turner emphasized the difficulties in inferring the
soil moisture regime from morphology (see Appendix.) It was
pointed out that the origin of the moisture committee  was concern
with the drainage classes in the Soil Survey Manual. The influence
of high carbonate on the morpholo&al  expression of wetness was
commented upon. The possibility of using the proportion of crop
failures as an index of wetness received attention, as did whether
perched and true water tables should be distinguished in establishing
criteria of wetness. The possible importance of deep water tables,
the order of 7 maters. was reviewed, Deep water tables receive
considerable attention in the USSR. No experience was brought
forth by the committee in support of their importance.

1.3 Rate of Water Movement Through Soil: tich interest now centers
on evaluation of sites for small sewage disposal systems. Perco-

l a t i o n  teaT
s are being widely made for this purpose. An article

by Witwer- provides a good description of the subject from the
point of view of a sanitarien. The northeast committee had a
symposium on percolation testing. Franzmeier’s conrment at the
symposium that evaluation of soils for sewage disposal gives
tacit approval to the use of small sewage systems should be borne
in mind. Concern was expressed in the national meeting over the
possible effects of effluent at a distance from the originating
sewage disposal installation.

1.31 Permeability classes. Permeability classes in the w
Survey Manual and those proposed subsequently in national
conrmittee  reports are based on measurements by the Ubland
core method. This determination yields a rssasure  of rate
of water conduction in the saturated state (so-called
saturated hydraulic conductivity). Percolation rates
are now mostly being obtained by the auger hole method.
These are field measurements  usually made to assess
suitability for small-scale sewage disposal systems.
They yield an estimate of the rate of movement of water
for what is usually an unsaturated condition. The values
are not comparable to those obtained by the Uhland core
method. The Uhland core determinations, however, since
they measure saturated flow, are relevant to design of tile
drainage systems. With this as background, the regional
committees were asked whether modification of the present
permeability classes should be attempted untfl  percolation
test data had been more fully integrated into our thinking.
The response of the regional connnittees was to put the
subject of class limits in abeyance.

. L/ Witwer,  D .  B . Soils and their role in planning a suburban county. In
Soil Surveys and Land Use Planning, edited by L. .I. Bartelli, et al- -’

. Amer. Sot. Agron., Madison, Wis. 1966.
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Perco lat ion  test  evaluat ion .  ri H i l l  ” emphasizes the
need to distinguish between percolation tests under
saturated and unsaturated conditions. He indicates that
most tests are performed under unsaturated conditions even
after prolonged wetting. Under conditions of unsaturated
flow, a gravel zone under coarse loamy material acts as a .
barrier to water movement. Under saturated flow conditions,
however, this same  gravel zone does not impede. As Hill
suggests, there is a tendency to assess the probable .

percolation test results for a soil  based on its performance
under saturated flow conditions,  when in fact the tests
are rarely if ever run on saturated material,. There is
the further question whether testing in the saturated state
has relevance. Once the soil i.s saturated, for many
purposes the jig would seem to be up. Moreover, should
rates of  lateral ground water rsovement  be considered a
so i l  property? Is it  not rather a property of  a landscape
unit  that  usual ly  inc ludes  several  so i l s?

Hill  makes the further point that laboratory hydraulic
conductivity obtained by the Uhland core method, since it
measures saturated flow, “is greatly increased by the
presence of  large pores in the soil ,  whereas,  the percolation
rate from a test hole may be decreased by the presence of
large  pores . ” He than goes on to state that it  is  not
surprising that the field percolation rates and the
laboratory determinations of  saturated flow of cores are
not proportional.

Terminology. 4’ Both permeability and conductivity are
constants in different formulations of Darcy’s Law, which
relates the volume of f luid transmitted per unit time per
unit  cross  sect ional  area  to  the  dr iv ing  force . Permeability
is descriptive of  the medium. It has units of  length squared.
Permeability is related to conductivity by

Permeability = c o n d u c t i v i t y  x v iscos i ty  f lu id
density f luid x gravi tat ional  constant

Conductivity is expressed in velocity units (inches/hr.).
If  the material in transport is a l iquid, the term,
hydraulic conductivity,  is commonly used. “Hydraulic
conductivity” would seem more suitable than “permeability”
as a name for the present permeability classes since these
are commonly defined in velocity units (inches/hr.). There
are several methods for asuring the  hydraul ic  conduct iv i ty .
They have been divided ?’into f ield and laboratory methods,

1.32

1.33

2/ The following discussion of Hill ’s  work is by the committee chairman.
Hill  reported orally to the national committee. .

J/ Perco lat ion  test ing  for  sept ic  tank drainage ,  Hi l l ,  D .  E .  Con”. A g r .
Exp. Sta. Bul. 6 7 8 . 1966. l \

&j Discussion by committee chairman.

l
z/ Methods of  Soil  Analysis Part 1. c. A. Black, Ed., Agronomy Monograph

No. 9. Amer. SOC. Agron., M a d i s o n ,  Wis. 1965.
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,

and within field methods to tiose sui~table  for above and
below the water table. The mi?thods yiel~d hydraulic
cond”cti.vity  data if the assumptions are obeyed. Pl%X0123-

tion tests differ from the hydraulic condutivity measurements.

The unfts of the test results may be the same, but the geometry
of the percolation test is not usually defined, and so the
hydraulic conductivity cannot be calculated.

The suggestions to follow are offered for discussion.

Drop the term, permeability, where units of rate (inches/hr..
for example) are applied. Substitute “percolation rating”
where appropriate.

Use the term, unsaturated percolation, for the values obtained
by the common auger hole field test unless evidence of
saturation is supplied.

Use the term, saturated percolation, if accompanied by
evidence of saturation during the auger hole field test.

Apply the term, hydraulic conductivity, only to percolation
test data that have been analyzed in terms of Darcy’s Law.

Refer to data obtained on saturated cores by the so-called
Uhland core method as “68 tursted  hydraulic conductivity”
values. Do not equate them with unsaturated percolation
values.

Available Water:&’ Estimates  of available water from the water-
retention difference between 15-bar and some lower tension are
so hedged with uncertainties that there is a question whether they
are worthwhile. It is now generally accepted that determinations
of the retention at low tension on fragmented samples, unless
coarse textured, frequently lead to overestimations of available
water. Available water is commonly reported on a volume basis
(in./in.) and allowance is usually made for coarse fragments.
Use of O.l- or 0.06-bar  in place of l/3-bar is common for materials
high in sand and low in clay. Lass attention seems to be paid to
the possibility that l/3-bar is unsuitable for very clayey materials.
People have drawn attention to the desirability of determining
several points on moisture desorption  curves. There is a feeling
that water retention can be related to clay mineralogy more
closely than it is now. The north-central comnittee suggests that
the term “available water” be changed to “plant available water.”
Their point is that the roots have to get to the moisture in order
for it to be available. Root growth may be restricted because
of tamperature,  physical impedance, high water table, lack of
certain nutrients. Perhaps the term, “water retention difference,”
would be suitable for the laboratory number.

a/ Discussion by connnittee chairman.



Evidence has been accumulating to indicate little difference
in the retention against 0.06- or D.l-bar by fine and medium
sand separates. The vary fine sand retains markedly more. The
question arises whether particle-size breaks in the sands other
than the proportion of very fiue sand have much utility in respect
to moisture retention.

The possibility of measuring water retention at G.Ob-bar on sands
was discussed briefly.

Yield Soil Moisture Regime: 21

The reports in the Appendix should be consulted. Holmgren  outlines
the use of climate information to estimate the soil moisture regime.
Newhall  presents 8 preliminary analysis of some long-term soil
moisture data for the Great Plains Dryland  Stations. Williams
presents the views of the Western States concerning application
of the moisture criteria in the new classification system.
Paschal1 discusses the problems encountered in proper assessment
of the soil moisture regime in the Northeastern States.

For the 1965 national meetings, the chairma!.  wrote the State
soil scientists for information on long-term soil moisture data
or studies in progress to obtain such data. A suannary was
distributed to committee members. For the 1967 meetings,
inquiries were sent to the ARS personnel in hydrology and to the
Forest Service. Replies were circulated to members of the national
committee. Information was also obtained on the soil moisture
measurements being made by the Snow Survey. Franklin Newhall  has
been given assistance in his attempt to utilize the soil moisture
data obtained by the Great Plains Dryland Stations (see Appendix).
Several ARS hydrology installations have been visited.

Out of these activities has.  come a conviction by the chairman that
the itashington staff should have one or more man devoting an
appreciable part of their time to the integration of soil moisture
information into the soil survey. Those involved should be
conversant with climstology, soil morphology and classification,
and plant-soil relationships. A principal activity should be to
work with people in ARS and the Forest Service. The personnel
in these other agencies need to more closely integrate their
work with the soil survey. Their study areas need to be evaluated
in terms of the soils represented and their classification in
the new system. Attention needs to be paid to obtaining data
that are relevant to classification, and which can be interpreted
by the soil survey. Such considerations should be voiced when
the studies are planned. To realiee  ~this, two things would be
needed: the administrative doors opened in Washington; end the
presence during the early planning of soil survey representatives
who have the technical competence to gain the respect of the
personnel at the field locations.

1.5

L/ Discussion by committee chairman.



The reaction of the national cormaittee  was that the problems of
working from the Washington level downward ware extremely
formidable. Contact should be at the State level. State soil
survey personnel should work with the personnel in charge of the
field soil moisture projects.

Formal recomnendation  C was an outgrowth of these discussions.

2.0 Formal Recormnendations

3 . 0

A:

B.

C.

D.

The soil moisture cormnittee  should be continued.

The principal activity over the next two years should be
the formulation of descriptive statements of the water
table regime in terms of kind of water table, depth of
occurrence, duration, and season of year, which would
replace drainage classes of the Soil Survey Manual and
be used in the new classification system in place of
morphological features in framing definitions.

A request listing the specific soil moisture information
needed by the Soil Survey should be included in the next
statement on research needs submitted by the SCS to the
ARS.

The regional cormnittees  should consider alternative terminology
for the description of rates of water movement through the
soil that (1) would be in keeping with terminology used by
soil physicists, and (2) would be descriptive of the conditions
under which the measurement was made.

Suggestions to Regional Committees

A. Coordinate activities of regional moisture and climate
cormnittees. Characterieation  of the moisture regirx from
climate information would seem a possible fruitful area of
mutual concern. Another area of rrmtual  concern might be
situations where soil temperature estimates from climate
data may be invalidated by the water regime, for example,
where moving water tables occur or where large quantities
of irrigation water from deep wells are applied.

B. Consider formal recosraendations  B and D of the national
moisture conanittee.

C. Collect information on field soil moisture regimes. Keep the
national moisture cossaittee  informed of such studies.

D. Review the moisture criteria in the new classification system
and make recormesndations  for changes if needed. Such a review
might be combined with an assesssrent of what  kind of field
soil moisture information is available and what would be
desirable.



4.0 Participants

Moisture Committee

R. B. Grossman,* Chairman
L. T. Alexander
J. V. Drew*
G. S. &lwKen*
Franklin Newhall*
A. H. Paschall*
J. D. Rourke*

Rudolph Ulrich, Chairman
J. V. Drew*
R. W. Eikleberry
R. F. Harner
Y. H. Havens
C. M. Ellerbe
J. W. Kingsbury _.

ul. A. Ehrlich
D. E. Hill
Charles E. Kellogg
L. D. Linnel
A. R. Southard

G. D. Smith*
R. I. Turner*
J. M. Williams

Franklin Newhall,*  Actg. Chairman
B. J. Wagner

Climate Commits Visitors

* Present

5.0 Conference Discussion

Sudth: Saturated hydraulic conductivity a little long for
tables.

Barnes: Cannot use abbreviations in column headings.

Orvedal:

Grossman:

What about research in field soil moisture regimes?

Problem of coordination with groups doing research.

Kellogg: Perhaps we should arrange a meeting in Washington with
people in the Forest Service and Agricultural Research
Service.

Smith:

Grossman:

Have attempted to coordinate. Problem is that they
make functional studies of moisture as related
to other variables, not a study of the regime itself.
Also lack standard methods. Often short-term projects.

We have to supply the assistance needed to get the
kind of information required by the soil survey from
projects by other agencies.

Hole: Sporadic and uncoordinated neutron probe installations
in Wisconsin.

Flach: No information available of use to Soil Survey in the
vicinity of Riverside.

l
.
.

l



Orvedal: Remember climatologists. Should strengthm our ties
with ESSA.

Kellogg: Permeability versus hydraulic conductivity? We see
no objection to the change, but permeability is now
used in publications. This is another problem for
discussion and correction in the revised soil Survey
Manual.

Swindale: State Experiment Station Directors might help in getting
funds for cooperative moisture regime projects.
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APPENDIX

Climatic Inference of Soil Moisture
G. S. Holmgren

I. Construction of Water Balance Sheet

A. For !Jatershed

S M = P - Q - E T

B. For Pedon

8," = p - q - et + q' - d

where
SN, sm = soil moisture

:; :
= precipitation
= runoff

:
= "run on*'
= deep percolation

I I . Evaluation of Variables

A.

B.

C.

D.

Precipitation
Problem of extrapolating cl&tic data

Runoff
Complex relation between slope, texture, bulk density,
vegetation and rainfall intensity

Deep percolation
Depends on rainfall frequency, texture, slope, etc.

"Run on"
Related to ihtegrated runoff from higher geomorphic positions
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2. water supply limiting

a. Availability of water over range

Uniform - Veihmeyer

Decreasing

b. Effect of soil depth

c. Effect of vegetation type

III. S=rY

Quantitative inference to pedon soil moisture regime from soil,

landscape and climatic variables is extremely difficult and has a

large inherent uncertainty. It is doubtful whether the Soil Survey

should be concerned with unraveling these relationships. 'Ihe

alteruative ia to extead directly observed data using "judgment"

incorporating these variables. Efforts should therefore be

extended toward developing local inference patterns rather than

universal relationships.
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Most of the data from the old USDA Dry Land Agriculture (DW) Stations
were  obtained  front the archives at Bushland,  Texas ,  maiutsined  by the ARS.
Data for Garden CiL>~,  Kansas, )Iorth ti1att.c n n d  S c o t t s b l u f f ,  Xebraska
Dickinson  and Mandan, ;:orth Dakota, and Ard:nore and &well,  South Dakota
wxe c o p i e d  aad the stnti,ons l a t e r  v i s i t e d . DIA Stations which were not

,

visited but for which data were obtained, were Colby and Hays, Kansas,
Havre a n d  Huntley, Nontam,  Tucumcari, ::cw Mexico,  ‘vlilliston,  North *
Dakota, doodward,  O;,!ahoma, and Dai hart, Texas. Akron, Colorado was
vis i ted  butt uo data  secured . Other data were obtained from ARS Stations
at Kosemont, liebraska,  ElcCredie,  Missour i ,  and  Fennimore  and C o l b y ,
disconsin, a n d  the first three  o f  these  s tat ions  v is i ted . Data for about
10 Iowa locations were olltaitvad  at Ames .‘rom the Iowa Agricultural
fxperiment  Stati~on, but none o f  the  locat ions  was  v is i ted .

Uiscussio~ wi til persw!ne; at various stations indicated that a great  m a n y
m o r e  d a t a  ex;sr t:wrr were c o l l e c t e d . These  uncollected data usually would
fail  to CCC~  even reiaxed  cr i ter ia  fur  low;-term  s o i l  m o i s t u r e  r e c o r d s .
The data were usually taken iu coilnection  with  spec i f i c ,  short - term
experiments and are under a variety of plant covers.

A  s imple  analys is  of aomc? of  the data gives the probability of  dry ground.
Soil moisture percentages which had been observed during the same calendar
week of any year were classified as either dry or non-dry.  according to
whether  the moisture percentage was equal to or less than the percantage
at 15 bars tension, or was greater than at 15 bars tension. This was done
for 9 locations using moisture in the 7-20” laye; and 4 locations using
moisture  in  the  24-36”  layer. The  probabi l i t ies ,  p lo t ted  for  success ive
weeks , present a rcginw  u: probabi l i ty  o f  a  dry  contro l  sect ion  or  layer ,
see Figure 1, ;loi,sture  Contro l  Sect ion ,  arid Figure 2,  24-36” layer at
liavro,  Hontarla.

The preliminary anal~szs  given here, merely expressing probability as
above or below the 15 bar moisture percentage,  :wes only part of the infor-
mation contained in the record oi soi 1 moisture. It  is  hoped that later
analyses wi.ll use more information to depict the moisture regime in more
deta i l ,  part i cular ly  at  h igher  moisture  contents . But since the number of
precipitation data will probably always be much greater than the number of
soil  moisture data, it is also hoped that analyses of  soil  moisture regimes
wi l l  l ead  to  depiction  o f  p r e c i p i t a t i o n  reginrs  u s e f u l  i n  s o i l  c l a s s i f i c a t i o n
and interpretation.

.

.



Fig. 1 fliOBA33iETY ix mv'" sm. IN TIE 7 TO 20” UYF.

Havre, Kontan?.
Record: 1916-U; 517 SOS moisture observations from continuous wheat plots
Soil: Joplin clay loam
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Soil Moisture Problems
in the Northeastern States

A. H. Paschal1

‘0
.

l

Rainfall, on the average, is adequate to supply the needed soil moisture
in the Northeastern States. Possible exceptions are the shallow and the
sandy soils.

Ground water leve Is, as measured in lined wells, show B co-n pattern.
The level lowers beginning in May or June, reaches a low point in August or
September and starts rising toward the surface in September or October.
Wet soils reach their peak in December or January, and the less wet soils
peak in February or March, except in very wet years when the peak occurs
in December for all soils. These statements on ground water apply to soils
with free surface drainage. They do not apply where there is ponding by
natural or artificial means.

Five drainage classes are recognized in the Northeast: well, moderately
well, somewhat poorly, poorly, and very poorly, The ground water pattern
for the four classes showing restriction in drainage is illustrated in
Figure 4, page 7 of Walter Lyford’s publication - Water Table Fluctuations
in Periodically Wet Soils of Central New England. Harvard Forest Paper
No. 8, Harvard University.

It is noted from this figure that during the growing seasons the moderately
well and somevhat  poorly drained soils show a ground water level below 60
inches in dry years, below 40 inches on average years, and above 40 inches
for a good part of the wetter years. The poorly drained and very poorly
drained soils have water tables below 40 inches during dry years, above
20 inches on average years, and, frequently at surface during wet years.

Oar problems can he catalogued  in this manner:

I . Problems of the Wet Suborders

a. In fine-textured soils, too many very poorly drained soils
fail to nake the 607. of the mass requirement and so are Aeric.

h. In other textures, the opposite is true - too many poorly
drained soils do make the 60% requirement and so are Typic.
An additional requirement might help this - ie. - no subhorizon
or layer within certain speciffed  depth or part of the
control section that have dominant chromes  of 3 or more.
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c . In Spodosols there are no mottles in the AZ, and if present l
in the B horizon, mottles are masked by organic matter.
This is true in Aquods. The new requirement of 8 transition
between the albic and the spodic horizon may be the answer

.

to this. We have no information on this. This will apply
to Haplaquods. Some of our soils may be Sideraquods and there .
is no way to show mottles in the top of the spodic horizon.

d. Many oi our 
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Application of the Moisture Criteria of the
Classification System in the Western States

J. M. Williams

This report is in response to your request that I contact the States in
the Western Regional area and get an expression on where we stand on the
application of the moisture criteria in the system of classification.
Representati’ves  of all States were present at a classification workshop
held in Portland during October of 1966. Cormbents  tha; I make will reflect
attitudes and remarks at that meeting.

A small minority expressed the opinion that soil moisture should be deleted
as a criteria from soil classification. It was their opinion that the use
of soil moisture as a criteria in classification would lead to inconsistency
in classification. They pointed out the very meager data on soil moisture,
limited weather stations in some areas from which climatic data can be
projected, and the lack of studies correlating climatic values and soil
UlOiShlD2. It was thought that personal bias and not facts would determine
the classification in many cases.

The majority felt that the soil moisture regime is a needed and useful
criteria in the classification system. There were some questions as to
what part of the soil profile the soil moisture criteria should be applied.
A committee studied available data and reconrmended  a control section 7 to
20 inches in depth. This was approved by a majority of the conference
participants.

There was some discussion on application of the criteria. It was the
consensus of opinion that additional data on soil moisture regimes were
needed before a uniform application of the system could be effected.
Sevens1 lines of .action were discussed.

It was expressed that there is an innnediate  need to collect -lata on the
soil moisture regime of key bench mark soils, ‘These data can serve as
reference points for applying soil moisture criteria. This initial
study should be expanded to cover other bench mark soils as time and
resources permit.

It was also the feeling that a study should be made correlating weather data
with soil moisture regiws. It was pointed out that we have a number of
weather stations in each State that have rather complete long-time data.
We need to determine if these data can reliably be interpreted to reflect
soi 1 moisture regimes. Procedures need to be standardized for calculating
soil moisture for climatic values.

There apparently exists some confusion under what conditions the soil moisture
should be determined. An example was given of fallowed wheat land which
would be dry for a significant period when cropped and moist on failow years.
A standard procedure needs to be adopted.
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UNITED STATES DEPARTMZNT OF AGRICULTURE
Soil Conservation Service

NATIONAL TECHNICAL WORK-PLANNING CONFERENCE
OF THE

COOPEXATIVE  SOIL SURVEY
New Orleans, Louisiana, January 23-27, 1967

Conunittee  Report on Criteria for Classification and Nomenclature of
Made Soils

The committee met Tuesday evening and again Wednesday morning. Al1
members were present. In addition, Dr. Kellogg and Dr. Lensnon sat with
us for part of the time. Grant Kennedy acted as secretary.

The committee spent the first session in a review of its assignment and
discussed several of the soil conditions and problems with which individual
members were familiar. Dr. Kellogg reminded the group that the Soil Survey
Manual is inadequate in the treatment of miscellaneous land types. He _
expressed his conviction that a land type should not be used to name
sizeable soil areas suitable :or the production of the common  commercial
crops regardless of the fact that the soil may have been disturbed by
leveling for irrigation, truncated by erosion and later reshaped by the
bulldozer, or formed by hydraulic filling. It was soon evident that the
committee had a long way to go if agreement were to be reached on how to
name the various mapping units. Dr. Kellogg suggested the use of a general
name in which the word “soils” would form a part. An objection was raised
to the use of “made soils” because tha name would be confused with a soil
series name.

During the past year, the Chairman  of the corrmittee  received a number of
reports covering transect studies in California, Delaware, Kansas, Maryland,
Mississippi, Kentucky, Tennessee, Texas, Virginia and West Virginia.
Sunxnaries  of the rather lengthy reports from Mississippi, Tennessee, and
Texas were sent to the committee members together with the complete reports
from Kansas and Virginia. The California report was sent to all members of
the committee directly from California. A report was received recently
from Iowa regarding the consistency in mapping soil series, soil slope,
and the eroded condition of the soil. There was not time to reproduce and
distribute copies of this report to the cowittee . Furthermore, the report
did not deal directly with the ratter  of man-made soils.

In addition to the reports of the transect studies, the committee also
received the reports of the Northeastern, Southern, and Western regional
connnittees on this subject including descriptions of observed man-made
or disturbed soils.
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The committee reviewed the reports of the t.ransect  studies briefly.
The following statements should help to get an understanding of the
kind of observations made in the several States which carried on the
work..

CALIFORNIA STUDY
.

Three kinds of soil areas were reported by Grant Kennedy. These ware a
hydraulic fill area, an area of deep cuts a~nd fills for a subdivision,
and an area where the soils had been altered by leveling and deep tillage.

l

The hydraulic fill area at Mare Island was seen to be relatively uniform
and indicated that the characteristics of the soils could be predicted
with some degree of accuracy from a few observations. The problems of
mapping and classification would appear to be essentially the same as those
for Alluvial soils. Such soils would classify as Crthents,  Psamnents,
or Fluvents.

The soils in the area of deep cuts and fills were varied and formed  a
complex pattern. The heterogeneous mixture is not practical to classify
below the level of Entisols. The author of the report suggested the
name, “Mede  soils, complex.”

The area of altered soils had been leveled and then “ripped” by a large
chisel . The principal soil series was the San Joaquin series. Ripping
fractured the duripan and caused displacement and arching of fragments of
the diagnostic horizons above the duripan. Most of the disturbance occurred
in the immediate  path of the ripper. Where the ripping is wide-spaced,
most of each pedon has the diagnostic horizons intact. Such areas could
be classified as a ripped phase of the San Joaquin series. With closer
spacing of the ripping, a complex of the San Joaquin soil and of X soil
series, or a variant, might be the answer.

MISSISSIPPI STUDY

Transects were made in two general areas--the loess belt and the Delta.
Eleven transects with 100 profile descriptions were reported from the loesa
belt . Each examined pedon was classified into one of the following four
classes: a) Memphis silt loam; b) Memphis silt loam, thin solum; c) Loring
silt loam; and d) unclassified. Because the Msmphis  silt loam, thin solum,
had a solum thinner than 32 inches --the minimum thickness permitted by the
Memphis series description--this class was really a thin solum variant.
The unclassified soils were of two kinds: a) Those that were cut almost
to the C horizon; and b) those that consisted of fill and lacked an argillic
horizon. The following composition of the transects was reported:

Hemphis silt loam . . . . . . . . . . . . 39 percent
Memphis silt loam, thin solum . . . e . . 29 percent
Loring silt loam . . . a . . . . . . . . 3 percent
Unclassified . . . . . . . . . . . . . . 29 percent

A few of the profiles were seen to classify as Arents because of the
recognizable fragments of the argillic horizon of Memphis silt loam.
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The review of the transect studies brought to mind the range of conditions
presented by reshaped, altered, or man-made soils. Conditions range from
shallow to deep cuts and from shallow to deep fills. The result may be a
soil essentially alluvial in character with or without numerous strata or
it may be an extreme complex of cuts and fills with wide variations in
depth, texture, color, and reaction.

With these considerations in mind, the committee reviewed the reports
of the regional committees.

REPORT OF TDB NORTHEAST REGIONAL COlDiITIEE

No critical comments were made by members  of the national conrmittee  regarding
the proposed use of “made soils” or to the proposed guidelines of the
regional report. The profile descriptions of “made soils” from Delaware,
Kentucky, Maryland, Massachusetts, and New York followed the general pattern
of those reported in the transect studies already reviewed. Interest was
expressed, however, in the transect of a graded mine spoil in West Virginia
where the individual profiles were consistently similar in texture, color,
amount of coarse fragments  and low pH. As a result of shortage of time,
the national committee did not spend as much time on the Northeast report
as it probably deserves.

REPORT OF THE SODTRFRN  REGIONAL COMMITTEE

The report of this committee was supplemented by descriptions of disturbed
soils and materials from Kentucky, South Carolina, and Virginia. Due to
the lack of a quorum at the meeting of the Southern Regional Committee,
no recormnendations  were forwarded for the consideration of the national
connnittee.

REPORT OF THE WESTERN REGIONAL COMKl’iTEE

The national coranittee  found this report to be a constructive  statement
and spent some time in a review of the regional cowittee’s  recommendations.
Statements here will refer either to specific recommendations or to portions
of recosraendations of that report.

Recommendation A

“Discontinue use of the term Made Soil. Artificially made or altered soil
may be considered as soil under the present soil classification system,”

The reaction of the national coomittee was that this was an acceptable
statement. This matter, however, came up again in the discussion.

Recormnendation  B

The national committee agreed with the intent of the proposed definition
of Xade landbut offers the following definition as a replacement. “Made
land consists of areas filled or covered artificially with miscellaneous
material including trash, stones, and industrial waste, but excluding
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areas covered with essentially earthy material to a depth of 40 inches or
more.” The proposed change makes the definition specific in terms of depth
of earthy material and eliminates the reference to non-suitability for
cormnercial  crop production.

.

Recormnendation  C- -

The national committee concurred in these recosmrendations except for the
replacement of “coarwrcial  production” by “plants.”

.’

Recommendation  D

The national committee concurred in items Dl and D2 but felt that the
limits of item D3 were too severe. It appeared that a hydraulic fill
could be a good example of a fine-silty family and that some of the man-made
soils could be in areas other than those covered by the three temperature
classes: frigid, mesic, and thermic.

F.econsnendation  E

The statement about the ripping of soils caused the national committee
to review again the amount of change in the San Joaquin soil relative to
the spacing between the rows traversed by the ripping machine. With wider
spacing, it would seem that a complex of San Joaquin-X series should be
recognized if the acreage were sufficient. The altered soil wuld appear
to be too greatly changed to be recognized as a phase. It was agreed that
classification should be at the lowest level consistent with accuracy and
suitability of nomenclature.

The national cossnittee  also suggests that the recognition of Arents  be
confined to soils mixed in place so that fragments of a diagnostic horizon
transported by dump truck to a new area would not be the basis for the
recognition of an Arents  in the new site. In addition, a significant
number of fragments of a diagnostic horizon should be present to justify
the classification of Arent. This illustrates, of course, a problem
common throughout the application of the classification system. The
national committee was in general agreement with items El, E2, and E3.

The example “sandy, loamy, and clayey Entisols, filled complex” gave rise
to two questions or objections by members of the national committee.
a) An undifferentiated unit such as “sandy, loamy, and clayey Entisols”
cannot at the same time be identified as a “complex” as that term is used
in soil correlation. b) There was concern, though not general, about the .
reception of the nomenclature as names of mapping units by users of the
published Soil Survey. This concern did not apply to the placement of
units in the classification system. 1
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Recommendation G

The national cormnittee  was in general agreement with the statements of
this recommendation.

FURTHER DISCUSSION

Various proposals for naming complexes of cuts and fills were discussed.
For example, certain suburban areas have been named as a complex of a
series and urban land. An example is Aura-Urban land complex. Where
condition6 are too complex to be handled properly by two series names,
use of one series name followed by “complex” has been used. An example is
Rhoades complex.

About this time Dr. Kellogg returned and asked about the names of those
soils that vere  too limited in extent to qualify as series. One device
is to recognize a “variant” of a related series in the same  family or subgroup.
This doesn’t always prove to be feasible because there may not be a related
series. Dr. Kellogg objected to ,the name,  “Sandy, loamy, and clayey
Entisols”  to identify the complex units of small extent in the published
Soil Survey. He suggested the u6e of ‘tide soils” as ‘a general name to
place in the map legend below which the individual mapping units could
be listed. The cosnnittee proposed the following alternatives for
consideration:

Miscellaneous kind6 of soil
Made or modified kinds of soils
Han-made kinds of soils
Man-made soils
Made soils

It was suggested also that the individual units be identified directly
without the use of a general heading. Three examples were listed:

Man-made soils, loamy
Made soils, loamy
Loamy-Made soils

By a divided vote, the cowittee showed a preferences for’ “Made soils,
loamy. ”

Dr. Kellogg added that he thought the names for the small-sized units
should be treated as “ad hoc” names for use in the local area and should
not need to be controlled by definitions at the national level. It was
evident that the coaxsittee  was too divided on this latter point for it
to be accepted and so the suggestion by Dr. Kellogg is passed along a6 a
subject for further thought.
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RECOMMENDATIONS

The reconnnendations  of the national connnittee  are:
.

1. Change the proposed definition of Made land by the Western region to
read, ‘Made land consists of areas filled or covered artificially with
miscellaneous material including trash, stones, and industrial waste, .

but excluding areas covered with essentially earthy material to a
depth of 40 inches or more.”

2. Materials consisting of the following are to be considered as soil if
capable of supporting plants:

A. Materials consisting of mechanical mixtures of sola and parent
materials from one or other soils without discernible fragments
of diagnostic horizons.

B. Artificial fills of earthy materials with:

(1) No diagnostic horizons or

(2) Buried diagnostic horizons if they are buried deeper than
20 inches, or if they are buried to depths between 12 and
20 inches and the thickness of the buried solum  is less
than half the thickness of the overlying deposits. (This
is essentially recommendation C of the report of the Western
Commit tee. ) a

3. Soils included under 2 above are to be classified in the Psamment.,
Fluvant  and Orthent suborders of the order Entisols.

A. The soils are to be recognized as Named soils and classified with
existing or new soil series if characteristics enable classification
at  this  level  o f  the system.

B. Naming of mapping units will follow conventions presently in use.
(The above are items Dl and D2 of the report of the Western
comnittee.)

4. Soils with original diagnostic horizons mixed by ripping, deep plowing,
etc., sufficiently to destroy the original normal sequence, but not
to the extent that the fragments or parts of the horizons can no
longer be identified, will be classified in the suborder Arents  of the
order, Entisols.

A. The soils are to be recognized as Named soils and classified with .
existing or new series.

B. Naming of mapping units will follow conventions presently in use.
.
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C. The position of fragments of diagnostic horizons within the soil
profile and the nature of these fragments should be considered
as criteria for soil series.

D. The geographic extent of Arents is to be limited to the eress where
disturbance or mixing originally occurs.
(Recommendation 4, aside from D, is recommendation E of the
report of the Western committee).

5. Shaped Soils should be considered as phases of soil texonomic units
resulting from smoothing, leveling, end grading in which:

A. Diagnostic horizons required within pedons  have not been destroyed
or interrupted, or

B. Diagnostic horizons have not been buried to depths of more than
20 inches.

The use of shaped phases of soils, beceuss of present standards end
criteria  for  soi l  c lassi f icat ion, will therefore be Limited in most
instances to the soils in orders in which smoothing, grading, or
leveling operations are not apt to destroy features diagnostic
for any of the soils involved in more than 50 percent of the area
under consideration.
(Recoannendetion  5 is essentially recosraendation  G of the report
of the Western cossnittee).

It is recognieed  that these recommendations do not cover specifically the
heterogeneous areas of cuts and fills. The national cotanittee failed to
go as far as the Western committee  in this respect.

The matter of the need to continue the coneaittee  was discussed. Al though
this subject might be’considered to be within the jurisdiction of the
coormittee  on the “Application of the new classification system” there
appeared to be enough work ahead to justify the continuance of the regional
committees and of a national comnittee for the next two years. In fact,
it was noted that two of the regional committees recommended that they be
continued. There is still a need to study further the delineation end
composition of mapping units, end in particular, there is a need for better
agreement on nomenclature.

COMMITTEE MeMBRRS

J. Kenneth Ableiter, Chairman

A. J. Beur Y. Harmon Havens
R. C. Carter Grant H. Kennedy, Secretary
J. A. Det4nt J. E. McClelland
Klaus W. Plech W. E. ticKinsie
Rodney F. Harner Roy w. Simonson
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NOTES ON DISCUSSION AFTER PRESENTATION OF COhkiI’iTEE REPORT

Bartelli: Does the use of three temperature classes mean that we can’t .
recognize a soil in Puerto Rico?

Ablei ter: This is the very point. the national coaaaittee  objected to in .
the recommendation by the Western committee to use only three
temperature classes. iJe did not agree to the proposed
limitation.

Kellogg: The coanaittee did fine on theory but broke down on nomenclature.

Smith : What do you do when you have sand brought in and dumped and
then followed by a load of clay?

At about this time, Kellogg solled  the group, and the conference accepted
the report . The following discussion, however, followed.

Johnson: What is the objection to labeling such soils according to their
placement in the classification system, such 8s loamy Arents?

Bartelli: why not use “sandy FLuvents, Level” for an area of hydraulic
f i l l ?

Kal logg: The discussion is concerned with only those areas with too low
an acreage to qualify as a series and with too heterogeneous a l
character to be handled in the usual way.

Johnson: Yes, but what about what happens to 5000 acres of heterogeneous
made soils?

Orvedal: I think the use

Kellogg placed two sets of

1. Fluvents, level

of “ad hoc” symbols will solve a part of this.

alternatives on the board:

Ysaments.  level

2. Made soils, loamy
Made soils, clayey
Made soils, silty

He then polled the group as to preference. The result was a tie--l4 to 14.

.

.

i
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UNITED STATXS DEPARTi%#iQ OF AGRICULTU&
::oil Conservation Service

. NATIONAL TECHNICAL WORK-PIANNING CONE?XENCX OF TiIE "OOPERATIbPc:  SOII. iCIIXV:?f
New Orleans, I.ouisiana, January 23-27, 1967

. Report of the Committee on
Climate in Relation to Soil CLRssificetion  and Interpretiltions

The Committee on Climate considered the discussion and recommendations
of the 1965 National Committee and the responses by the Regional Com?littecs
on Climate in 1966. It also considered several items of business brought up
by members of the Committee and it held a joint session with the Committee
on Soil Moisture. Several items of information carried in the national and
regional reports were regarded as not requiring restatement.

Studies of Climatic Indices

The Committee noted that the actual and potential evapotranspiration
indices computed according to the method of Arkley and Ulrich had been essen-
tially completed in the 11 Western States according to the report from that
region. The Committee also recalled that much work of a generally similar
nature had been accomplished during past years in both the Northeast and the
South. t&ch of the Great Plains, has been characterized by another index,
the Precipitation-Effectiveness Index, P-E. Parts of the North Central
region are apparently the only places where the development of cliamtic
indices is being carried on. The Committee, after considering the fact that
s"CCess in the use of various climatic indices seems to vary from region to
region, agreed with the North Central Committee's endorsement of the basic
Thornthwaite-Mnther  computations as a useful method of water balance compute-
tion. It should be noted that the Arkley-Ulrich computations, which the
Western Conrmittee recoormended be applied all over the country, are based on
the Thornthwaite-Mather method. The Committee also offers the caution to
those planning to make Thornthwaite-Mather calculations that very little is
gained by computing potential evapotranspiration for the individual months
of all years of a long weather record compared to using only the normals.

Securing Basic Dzita from Climatologists

The Committee, recognized that the assembly of basic data, including
complete climatological descriptions, by kinds of soil within major land
resource areas continues to be very important to the production of techni-

. cal monographs and benchmark soil reports.

.
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Aecownlendatior~: The ~Conmittee recommended continuing participation by--.,- ._-
cooperating ~imntologistx in recording and interpreting climntic date for
publication in r,oil lnsnogrriphs nnd reports on ber&mark soil:;.

Soil Temperature Mw~surementfi in Soil
;.:1:i5sification  and Interpretation

w(: Comrnittx 1'1::1t strongly tnat the 1965 Cotmittee recommendation,
rl::pcci:ii;:f i.11 regard to classific:ltion,  should be again mede. niscussion
~ii~idi  c:-tc:d that soi 1 'tcnpcrotures obtained by direct observntion  by soil
:;ci~entir.ts wcrc extwmely v:~lun~hle  in making decisions for the new system
of ::oil classi~ficotior-8. The Contmittec felt thnt observations covering mow
than one year on the srime soil would provide a usefbl test of assumptions
rnd tcchniqucs. 'Ilhc Committ!?e felt th,Tt the lack of detnilcd response in
lght to the lyC5 r‘t-convl~i:~ld~ttiO1l  w s due to the feet that the proyrnm had
not gotten well under wy until 19h6.

Recommendation: Tnc Mtional Cormitt~?e recommends that the regional com-
mltteet; on climate cncouruge  tine :,tates to co~M.nue  to collect soil tem-
perature data to use in determining nverage ~nnwl soil temperature for
soil clessification  and interpretation and to use X:&T?-144 as ci guide
in milking soil temperature mwtxrcments, and that e detailed report be
lrlndc at t!w next Regional ISork-Planning Conference.

The Committee felt that soil temperature data taken by soil scientists
should be exchsnged between adjncent states nnd between the :X5 and coopere-
tine, agencies, to increase the deta available for classifying similar soils
in various areat;.

Recommendat~ion:__~,._.. _.,_~ -- The Cormtittee recommended that once eacn year the :.tilte
sol1 scientists summarize or list the so;1 temperature and soil moisture
drjte i&t were collected in their state during the year and send copies to
the Slate soil scientists of adjoining states, to the principal soil
correlators, and to people in cooperating agencies who are concerned with
soil classification and intcrpretntion.

I?le Climate Committee noted that the :.oil Moisture Committee planned
to recommend that XC suggest to ARS the establishment of standardized soil
moisture stations for mking observations at regular short intervals for an
wtend~ed period of time. Rccnuse of the equal importance of soil tempera-
ture, the Climrlte Committee felt that its measurements should also be
:;ucgested  to !,t(C by ::CZ.
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Recommendation: Soil temperature data should be observed in conjunction~--_-.-__
. with soil moisture data, if special stations are established by the ARS.

These stations should be sited on soils of major extent and importance,
that ia, benchmark soils or their equivalent. Standards for locations

. and for depths to be sampled should be determined in cooperation with SCS
soil scientists and climatologists.

The Committee discussed the seemingly vast quantity of temperature
data taken by other agencies for various purposes, and discussed methods
of inventorying these data and making them available to soil scientista
for use in classification and interpretation. The Committee realized that
widely distributed questionnaires and solicitations usually give small
results without personal follov-up. Therefore, the Committee calls to the
attention of the State soil scientists, the possibility of getting exist-
ing soil temperature data useful for their State from ARS and other sources
by personal contact.

Guidelines for the ApplicatLon of
Soil Series Temperature Criteria

l

l

The Committee noted with great interest work done by the Southern
Regional Committee on guidelines for the application of soil series tempera-
ture criteria. They have prepared a regional map for the Southern States on
which the 59' and 71.6' F. isolines of soil temperature have been depicted.
Zones with soil temperature 2 degrees above and below each of these isollnes
�w ealson depictee on these mase andiat s suggresteetheattaxonomict iclu-.
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Recommendation: The Committee recommends thet CCS commend the ESSA State__-
Climatologists for the excellerit cl~imate sections they have prepared for L

the published Soil :.urveys.

The Committee, in discussing the relations between State soil scientists .

and State climatologists noted the problems that have arisen because of the
recent efforts to shorten th:~! text of pub&shed Soil Surveys. The Committee
also noted that the average length of the climate section had increased
greatly since 1960 and acknowledged that some of the recent sections are too
long. %e Committee felt tnat a poor solution to the problem of length was
to have material deleted by the i.oil survey editorial section after it was
painstakingly prepared by the State climatologists. The Committee also felt
it was not feasible for State soil scientists to request informally that
climatologists shorten, contrary to present directives, their contributions.
The Committee thought that iC"y owed the climatologists a formal statement of
a new or changed policy.

;?ecommendation: The Committee recommended that the editorial section, in
conjunction with the Committee on Loil turvey Manuscripts, develop a set
of guidelines for the preparation of the climate section. These guidelines
should conform with recent thinking on the proper size of the climate
section.

Climatic Interpretation in Published Foil The Committeefelht thation the"

of"
hettuhe nd sFoilnfortationleavnessome thig.o bhedesired.stuheional i:,y

briefediscusstioslnfoe the climats

hhat the"
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Future Committee Activities

The Committee noted that soil temperature measurements will probably
continue to bc important in soil classification during the next two years,
and that there will probably be changes in the cliwte section of the
published Soil Surveys. It also felt that additional problems in the use
of temperature as a criterion in soil classif.icaUon might arise, and that
a climatological solution to the problem of soil wisturc might be proposed.

Hecommendation: The Committee recommended that it be continued.

.

Comments on This &port by the Conference

Dr. Kellogg asked the conference whether, in view of pressures for
reducing the amount of text in the published Soil Survcya, it felt that a
climate section should be retained. Most participants did.

Dr. Kellogg suggested that there might be a new type of chapter in
which climatic information for the published Soil Survey would be included.
This chapter might be entitled, "Factors Affecting Soil Use" and subdivided
into "Natural " under which climatic information would fit, and "Social,"
(factors). ’

Participants in Committee Deliberations

Coaimittre Members- -

J. V. Drew
3. W. Eikleberry*
C. M. Ellerby*
Rodney F. Harrier* - Secretary
Y. Harmon Havens*
J. L:. Kingsbury*
Franklin Newhall* - Chairman
Dwight W. Swanson*
Hudolph Ulrich
B. J. Wagner*

Visitors- -

Nobel K. Peterson
Alvin H. Southard
John A. Williams
Paul E. Lamnon

*Committee members present at New Orleans meeting.
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UNITED STATES DEPARTMENT OF AGRICULTURE
Soil Conservation Service

NATIONAL TECHNICAL WORK-PLANNING CONFEKENCE OF THE COOPERATIVE
SOIL SURVEY, New Orleans, Louisiana, January 23 - 29, 1967

*

Report of Committee on .
Soil Family Criteria

The chnrge given to this committee after the 1965 conference
Ian Chicago was "to receive and study the proposals of regional
cotruxittecs and to study and evaluate soil family criteria." In
addit  iron  , the committee made some proposals for additional
family criteria.

The conxnittee first reviewed changes in family criteria made
since the October, 1956 Supplement was issued. The committee
then discussed the following questions and proposals:

1. Family Depth or Thickness Classes
The Southern Regional Conference Committee on

Application of the
classes of

< 20 inches
20 - 40 inches
> 40 inches

This proposal

NtW

i

was

System proposed soil thickness

In Entisols, Inceptisols,
Aridisols, Spodosols, AlfisolB,
and Ultisols l
not accepted, on the grounds

that it tortes us to create tamilies and series that
we are not yet ready to accept. The committee
expressed its approval, instead, of the family depth
criteria in the newly revised Supplement. They are:

Shallow: (1) < 20 inches to the upper boundary
of a petrocalcic horizon or to a
paralithic contact, in Orders 1, 3,
4, 5, 6, 7, and 8 except in per-
gelic subgroups (of Cryaquepts,
Cryumbrepts, etc.)

(2) <40inches to a lithic or para-
lithic contact in Vertisols and
Oxisols

2. Content of coarse fragments in skeletal families.
The 1966 Western States Connnittee on Application

of the New System proposed retaining the 50% limit on
coarse fragments in the skeletal textural groups. The

.

1966 Southern States Committee on Application of the
New System recommended a sliding scale of limits on .
coarse fragments in skeletal families, as follows:

Sandy skeletal > 20% coarse fragments
Loamy skeletal > 40% coarse fragments
Clayey skeletal > 60% coarse fragments p
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3.

It was noted that the newly revised Supplement spec-
ifies more than 35 percent by volume coarse fragments
in  a l l  ske leta l  fami l ies . After some discussion it
was agreed to accept the 35 percent limit. The com-
mittee noted that 35 percent by volume is approximately
equal to 50 percent by weight.

Appl i cat ion  o f  so i l  fami ly  mineralogy  cr i ter ia .
The North Central 1566 Committee on Soil Family

Criteria recommended that determination of soil miner-
alogy for family classification be based on the same
proportion of  the soil  as is  used to determine the
family textural group. No action was taken on this
recommendation, because the corrmittee  understands that
this change has already been made in the revised
Supplement.

4. Mineralogy classes in clayey soils.
The 1966 North Central committee suggested that

measurements of soil expansion, as developed by the
Lincoln Soil Survey Laboratory, might provide im-
proved limits for mineralogy classes in clayey
f a m i l i e s . This idea was discussed briefly,  but the
committee did not endorse it ,  believing that more
direct measures of  clay mineralogy are available.

5 . One committee member, Dr. Grossman, made several
proposals for revision of  soil  family criteria (memo
to committee chairman dated December 2, 1966). Some
of his proposals were adopted and appear in committee
recommendations. TWO proposals were not endorsed by
the committee at this time, but they do seem worth
testing in more detail . They are:

Define control section for family mineralogy to
extend from the top of  the f irst mineral horizon
to a l ithic contact or to one meter,  whichever is
shallower. Make a” exception for soils having
argi l l i c ,  natric, or oxic h o r i z o n s ,  t h e  m i d p o i n t
of which occurs below one meter. For  these  lat ter
s o i l s , the bottom of the control  section is either
the base of the above diagnostic horizons or two
meters, whichever is shallower. The control
section shall  be divided.at  25cm. except for
l i th ic  subgroups , and at one meter for soils with
control sections over one meter thick.

Use mineralogy of the clay fraction partially to
determine placement for soils with one-fourth or
mc~re  o f  the  contro l  sect ion  having  over  (5? 18?)



percent  c lay . Clay mineralogy to be indicated
indiv idual ly  for  the  parts  o f  the  contro l  sec t ion
i f  d i f ferences  are  contrast ing . I f  c lay  mineral -
ogy is not contrasting, then one term based on
average properties of  the control  section is used
to describe the clay mineralogy. Mineralogy of
ttrr: uonclay  to be determined on the average
properties of :  the control section.

The argument advanced for the above is this: the clay
mineralogy usually is more important to agricultural
use than the mineralogy of the nonclay;  the importance
of the clay mineralogy for agricultural use commonly
decreases with depth in the soil ;  and the impression
of soil development on the clay mineralogy tends to
decrease with depth.

6. Family  groupings  for  extens ib i l i ty .
Some time was spent in discussion of

Dr. Grossman’s proposal to combine clay percentage and
bulk density in order to improve the predictive value
of  fami ly  groupings  for  extens ib i l i ty . The committee
believes that the idea has not been tested sufficient-
ly to warrent i ts  adopt ion  at  th is  t ime. I t  i s
suggested that the proposal be studied further during
the next two years. Following is a brief  explanation:

A better job of  defining the organization of
soil material can be done so as to improve
predictive value of  family groupings for ex-
t e n s i b i l i t y . This would require the combina-
tion of  texture and bulk density. Poros i ty
of the dry fabric as measured by the natural-
clod method should be combined with clay
percentage. The grams of clay (preferably
non-carbonate clay) pet-  100 cc.  of  porosity,
measured as described above, has more pre-
d ic t ive  va lue  for  extens ib i l i ty  than c lay
percentage alone. The number should be sub-
st i tuted  for  c lay  percentage  in  the  Vert iso l
and Vertic subgroup definitions. The argu-
ment for such a number comes from the jack-
in- the -box  model  for  extens ib i l i ty . The
numerator (clay percentage) is the strength
and length of the spring. The denominator
(poros i ty  o f  dry  fabr i c )  i s  the  he ight  o f
the box into which the spring is compressed.
What happens when the box opens (the soil
expands) is  the quotient of the  character is -
tics of  the spring and of the box.
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7. Proposed chloritic mineralogy class.
It was brought to the attention of the committee

that there may be a need for a chloritic mineralogy
class. The committee was unable to formulate a recom-
mendation. The assistance of the Soil Survey Labora-
tory people and other mineralogists is solicited in
order to determine whether or not such a class is
really needed. If soils actually exist with chlorite
mineralogy, they currently would be placed in the
mixed mineralogy class.
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Committee Recommendations

RECOMEIENDATION  1 .

RECOCIMFP.‘I)AT1ON  3 .

RECOMMENDATION 4.

RECOMMENDATION 5.

RECOMMENDATION 6.

That  the  th ixotropic  c lass  be  l i s ted  in
fami ly  cr i ter ia  with  cons is tence  c lasses
under  “other  character is t i cs . ”

That sepiolite be added to the definition
for the attapulgitic mineralogy class in
the revised Supplement.

That for soils that do not completely
d isperse , the clay contents be estimated
from the 15-bar  water retention. Following
are  deta i l s : Clay percentage should be
estimated as 2.5X the 15-bar  water for all
lrorizons  if  one-half  or more of  the control
section has a 15-bar  water to measured
clay ratio equal to or greater than 0.6.
If  the ratio of  organic carbon to measured
clay as per above exceeds 0.1, then the
15-bar determination should be on material
treated to remove organic matter with
hydrogen peroxide.

That a footnote be added to the section
on mineralogy classes applied to clayey soils
stating that the clay mineralogy of the
whole soil should be determined when the
ratio of 15-bar  water retention to measured
clay equals or exceeds 0.6.

That  the  part i c le -s ize  c lasses  character ized
as the determinant size fraction for family
mineralogy refer to size fractions as
determined by standard particle-size
distribution analysis as done by the Soil
Survey Laboratories.

That a footnote be added to item C on page 6-2
of the current Supplement stating that in
those Alfisols and Ultisols  with fragipans
in which the argill ic  horizon and the
frag ipan are  co inc identa l ,  the  part i c le -s ize
classes apply from 25 cm (10 inches) below
the surface to the top of  the fragipan or
to 1 m (40  inches ) , whichever is shallower.

.

(Note: In the October, 1966 Supplement
fragipans are not a part of  the textural
contro l  sect ion  for  fami l ies . ) a



-129-

RECOMMENDATION 7.

RECOMMENDATION 8.

RECOMMENDATION 9.

That reaction classes not be used to sub-
divide sandy, sandy-skeletal,  and fragmental
textural  fami l ies .

That the several regional committees on
so i l  fami ly  cr i ter ia  be  requested  to
invest igate  the  poss ib i l i ty  o f  us ing  the
proposals outlined under committee discussion
item 5 above, and to consider related
a l t e r n a t i v e s , to see if more meaningful
mineralogy classes can be defined.

That this national Committee on Soil Family
Criteria should continue to exist for at
least another two years.  Its charge should
be to receive and review proposals and
recommendations made by regional committees,
and to test and evaluate these and other
proposals for the improvement of  soil  family
c r i t e r i a .

Committee Members:

L.  J. B a r t e l l i
A .  J. Baur
R. C. Carter
R. B. Grossman
G. G. S. Holmgren
W. M. Johnson, chairman
Grant M. Kennedy
W. E. McKinzie
A. C. Orvedal
A. S. Robertson
R. W. Simonson
R. I.  Turner, secretary

The following people also participated part-time or full-time
i n  t h e  connnittee  m e e t i n g s  i n  N e w  O r l e a n s : G. R. Craddock,
J. V. Drew, W. A. Ehrlich, Charles E. Kellogg, P. E. Lemmon,
and A. R. Southard.
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Notes on discussion by the Confererlce  following committee
report, l/27/67

DeMent: Noted nwd for bulk density and non-carbonate
clay percentage, which the labs are not all

*

determining at the present time.

Flach:

Johnson:

Flach:

Johnson:

Arc thcro  grossarenic soils in fine families?

Yes.

Do you use clay mineralogy of both horizons?

No, one uses sand mineralogy of the upper
horizon and clay mineralogy of the lower one.

Smith: Noted that reason for the grossarenic subgroup
was that the major part of the rooting zone is
sand. Therefore wonder if it isn't redundant
to add a siliceous family to the grossarenic
soils. Don't know of any case in which sand
mineralogy of grossarenic soil is not siliceous.

Craddock: Mentioned that some grossarenic soils, with
clayey argillic horizons, would be kaolinitic,

a

and that it will take special care to separate
these from other kaolinitic soils.

Grossman: Do we know that the sands in all grossarenic
soils are siliceous?

Smith: Yes, all are siliceous.

Grossman &
Flach: Both expressed wish to use the clay mineralogy

of the sand horizons in grossarenic soils.

Flach: Wonder if all thixotropic soils are Hydran-
depts.

Johnson:

Smith:

No, not all of them.

Kellogg:

Pointed out that Andepts will be subdivided
into three family classes in lieu of textural
groups: cindery, ashy, and thixotropic.

Believe that the thixotropic class would be .
better treated as a special textural class than
as a consistence class.

l



Paschall: Pointed out that lithic Spodosols have a depth
limit of 12 inches,conflicting with the proposed
shallow family limits.

Smith: No, the lithic subgroups of Spodosols now have
a 20-inch limit.

Paschall: Do we retain the calcareous  reaction class in
sands?

Johnson: Yes.
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UN I TED STATES DEPARTMENT OF AGRICULTURE
Soil Conservation Service

National Technical Work-Planning Conference
of the Cooperative Soil Survey

New Orleans, Louisiana - January 23-27, 1967

R e p o r t  o f  t h e  Conlmittoe  on Soil tnteretions  at the tliqhcr Catcqories_---
of the Currenl~  Classif ication Scheme.

The committee met for the first time on January 23, 1967.

As this was  a now committee, the following objectives were framed around
the title of the c o m m i t t e e :

(I) Determine what useful interpretations could be made at levels above
soit f a m i l i e s .

(2) To  explore:

(a) At what level above I~he family that useful and specif ic
iniorpretat
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2. That the regional  comtnittees  examine the  ex is t ing  maps,  bo th  Sta te
and Regional, tha t  cou ld  be  adap ted  o r  rodified fo r  th is  purpose.

,
3. That the regional  commit tee select  a county where a detai led soi l

and  so i l  assoc ia t ion  map is  ava i lab le  and  i s -par t  o f  a  S ta te  o r  Reg iona l
map and: .

a. Descr ibe the mapping uni ts of  a county soi l  associat ion map
in  the  nomenc la tu re  o f  the  cur ren t  c lass i f i ca t ion  sys tem and
prepare a legend.

b. Examine this new legend and determine, for each of the mapping
un i ts ,  the  mos t  use fu l  ca tegor i ca l  l eve l ,  Suborder  o r  Grea t
Group, for  making both farm and non-farm interpretat ions.

C. After th is judgment has been made, determine what addi t ional
w o r d s ;  e . g . , f rom the nomenclature used at  the fami ly  or
phase leve ls , would have to be added to the Suborder or Great
Group names in  o rder  to  p rov ide  the  in fo rmat ion  tha t ,  in
the i r  op in ion ,  wou ld  be  requ i red  fo r  mak ing  the  hterprctations.

d. Prepare map using legend.

e .  Cons ider  what  suppor t ing  tabu la r  o r  tex t  in fo rmat ion  wou ld
be  requ i red .

4. I t  is  a lso recommended that  the regional  commit tees arrange to meet
this summer to in i t iate work on the preparat ion of  a map and legend.

I t  w a s  r e c o m m e n d e d  thatthe convnittee be cont inued.  Future  ac t iv i t ies
would be as fo l lows:

I. Review legends and maps submitted.

2 . Prov ide  gu idance to  reg iona l  commitl~cos.

3. Exp lo re  in fo rmat ion  as  to  sca le  o f  maps  and  leve l  w i th in  the  currenl
c lass i f i ca t ion  to  use  in  p repar ing  the  map.

Committee Members:

A. R .
B. A .
w. ti.
K.  W.
F. D.
A. A.
R. M.
J .  E .
W. E.
A .  H.

J.  D.
* No t

Visitors:

Aandahl*  (Chairman)
Barnes
Bender
Flach
Ho le  (Secre ta ry )
K l i n g e b i e l
Marsha I I
McClel land
McKinzle  (Act ing Chairman)
Pascha  I I

Rourke
present for  commit tee sessions

c. E. K e l l o g g
P.  E.  Lelrmon
P .  Nylander
L.  D.  Swindale
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Notes on  D iscuss ion  a f te r  p resenta t ion  o f  Repor t  t40. 11

C .  E. Kelloqq: M a j o r  s h i f t s  i n  l a n d  u s e  i n  t h i s  couratry  r e q u i r e  u s  t o  k n o w
w h e r e  t h e r o  are t rac ts  o f  respons ive  so i l s  no t  now farmci  a11d  where

. unresponsive tracts are farmed. \!c need a  gootl 1 :  l,OO~,OOir  soi I map  o f  t h i s
c o u n t r y  1~0  he lp  us  show these k inds  o f  in te rpre ta t ions . The ski I I and
e x p e r i e n c e  o f  o u r  W o r l d  S o i l  Geography  g roup  iz, availnhlr to us. !‘4c nIlIs
learn  to  use  topograph ic ,  c l imat i c , g e o l o g i c  a n d  oihc:r nlii;ts Scsidcs soi t
m a p s  i n  d e l i n e a t i n g  s i g n i f i c a n t  b o u n d a r i e s  a t  t h e  l:l,OCO,OOO  scatc. Then
we need to  learn  to  express  the  legend in  useful  phases of  soi I ,groups  arfd
suborders, and  to  use  the  map fo r  in te rp re ta t ions  relate<!  to farm and nonfzrto
uses. In some, great groups wi l l  be most useful i n  t h e  legend;  i n  o t h e r
o rders , suborders  and subgroups  may prove 1~0  be the best.

R .  8. G r o s s m a n :  Wil I  very high level phol~ographs be used i n  p r e p a r i n g
the proposed map of the U.S.A.?

C.  E. K e l l o q q :  T h a t  i s  u n d e r  d i s c u s s i o n .

A .  J .  Baur: I s  t h e  c o m m i t t e e ’ s  r e q u e s t  s p e c i f i c  enough  to the regions to
e l i c i t  t h e  d e s i r e d  m a t e r i a l s ?

W. E. McKinzie: We ask for examples of legends prepared in terms of phases

l of suborders and great groups, w i th  examples  o f  in te rpre t ive  uses .

A. C. Orvedal:  We do  need to  learn  to  express  in te rp re ta t ions  a t  the  leve l
of  the legend of  the proposed soil map of the U.S.A. Unt i l  now we have nladc
in te rp re ta t ions  on ly  o f  la rge  sca le  maps .

J.  D. Rourke: We hope that  the regional  commiftees  will deve lop  legends  and
in te rpre t i ve  schemes us ing  the  exce l len t  state and regional  maps that they
have already been publ ished. We wish to get their  thinking and approaches.

C. E. Kel loqq: Ozarkia, Appa lach ia .  the  Grea t  Lakes  Reg ion  a re  jus t  th ree
of the regions for  which plans are not being made. We can  con t r ibu te  to
the  p lans . Who w i l l  he lp  Ca l i fo rn ia  to  p lan  fo r  the  wa te r  supp ly  o f  tha t
State? We have a contr ibut ion to make there.

The committee report was accepted by the conference.
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UNITE:D STATES DEPARTMENT OF AGRICULTURE
Soil Conservation Service

NATIONAL TECHNICAL WORK-PLANNING CONFERENCE
OF THE COOPERATIVE SOIL SURVEY

New Orleans, Louisiana, January 23-27, 1967 .

Report of the Committee on Updating Soil Correlations of Old But Good l

Published Soil Maps

The committee met for the first time on Januwy 25 and discussed three
main topics. These are as follows:

I. Determining the adequacy of published soil surveys in
the United States.

11~ . Format for updating published soil surveys.

III. Development of an operational plw for updating published
soil surveys.

Discussions ofthese three topics are summarized in the main body of
the report with each considered in a separate major section. Recom-
mendations of the Committee are given in each major section.

These topics are particularly significant in that the use of time and
funds required to remap an area unnecessarily will, in effect, with- @

hold soil surveys from areas that do not have good maps. Many published
soil surveys, inadequate by present standards,. can be updated at costs
relatively small to that of remapping the area. Added significance to
these topics is contained in Section XI of the September 1966 Report
of Study Group on Soil Survey Publications and Reports (see attachment
#l to the present report).

J. Determining the adequacy of published soil surveys in the United
States

A. It is recommended that each State revj.ew all published soil
surveys in the state and, relative to their adequacy for the
operational planning needs of the survey area, classiQ them
as follows:

1. Maps, descriptions, and interpretations are adequate.

2. Either the correlations, soil descriptions,or
interpretations need updating, or training of users
is required to distinguish phases within mapping
units that are not shown but are significant to
present needs. (Slope and erosion, for example, are
omitted from some of the older published surveys. With
proper training, however, the user can identify these
features in the field. Also, "line maps" were printed
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for the older published surveys. Again, the user can be
trained to obtain maxilnum  benefit.)

3. Supplemental soil mapping of specific areas or map units
is required. (In this category most of the mapping is
satisfactory thus rerapping the entire area is not
required.)

4. Remapping of the entire area is required.

The second and third categories, above, could then be con-
sidered for updating should the need arise.

H. Classification into the above categories must be uniform within
and among states. Decisions should be based on whether the
published soil survey can be used for the majority of the antic-
ipated interpretations needed for the area in question. The
committee agrees, however, that criteria for evaluation will
vary from one area to another. The following general guidelines
for evaluation are suggested:

1. Accuracy in the placement of soil delineation boundaries.

2. Accuracy in the composition of delineated are&s with regard
to taxonomic  units.

3. Sufficiency of mapping detail for present needs and the
amount of work required to m&e sufficient.

4 . The adequacy of descriptions for classification purposes.

5. Adequacy of interpretative material.

6. Number of copies available.

7. When evaluating, disregard the date of publication and type
of base map (some of the older publications with "line maps"
may be as useful as more recent publications).

C. The committee recognizes the need for making these evaluations
at minimum cost, A proposal for a statistical analysis of
transects &cross randomly designed blocks was rejected on the
basis of prohibitive costs involve9.  A majority of the
committee feel that judgment on the part of the State soil
survey staff and map users will suffice for the evaluation.
It is agreed, however, that field work may be necessary in
some areas. In such instances, transect studies and strip
mapping are suggested as possible procedures.
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II. For&t for Updating Published Surveys

A. Supplements to published soil survey reports were reviewed.
The majority of these were for the purpose of updating
interpretative material for special uses. All involved
rather recent published soil surveys. On the basis of the
study, the folloving recommendations are made.

1. Avoid excessive costs. In some instances a pamphlet or
simple booklet is &equate. Elaborate binding, photo-
&raphs, and other decorative material may add to the
cost of publication without substantially increasing
its usefulness.

2. Refer to the published soil survey being supplemented.

3. Avoid duplication of material that can be obtained in
the original publication.

I+. List appropriate map units for the soils involved, This
allows direct reference to maps fn the original
publication.

5. Encourage cooperating agencies to participate in both
the preparation and financial support of the supplement.

6. Control, insofar as possible, supplements published by
local agencies. Local planning commissions, for example,
may (1) show great interest in updating published soil
survey, (2) furnish financial assistance, and (3) offer
considerable publicity to the soil survey program. It
is reconimended,  however, that there be a memorandum of
understanding between such agencies and the Soil Con-
servation Service to the effect that material for the
supplement be edited by the SCS prior to publication.
This will insure a minimum of mistakes in the supplement.

III. Development of an Operational Plan for updating published soil
surveys.

A. The committee recommends that an Operational Plan be developed
prior to updating a published soil survey. The term "Operational
Plan" instead of "Work Plan" is to avoid confusion with the
work plans developed for unsurveyed  areas.

B. The following guidelines are suggested for developing the plan:

.

*
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Operational Plan for Updating
the June 19lll Published Soil Survey

of Area

1. List the information needed (interpretative material,
remapping of specific areas, recorrelating  certain
units, etc.).

2. State who will furnish the inforxation  (SCS and other
agencies).

3. Show schedules for beginning the work and the expected
date of completion.

4 . State who will publish the supplement (SCS, other agencies,
or cooperative).

5. Signatures of representatives of cooperating agencies.

The committee feels that implementation of a program for updating
published soil surveys will be in effect within the next 2 years. In
view of this it is recommended that the comnittee  be discontinued.

Conmittee  Members:

J. 14. Williams, Chairman*
J. K. Ableiter
I,. T. Alexander*
F'. J. Carlisle
R. E. Daniel1
Jo. A. DeMent**
R. D. Hockensmith

C. W. Koechley
0. C. Lewis
E. A. Perry
Guy D. Srr.ith
H. P. Ulrich
S. J. Zayach

Visitors:

C. E. Kellogg

*~ Absent at New Orleans meeting.
** Acting Chairman at New @rleans meeting.

Discussion of the Report:

C. W. Koechley - Evaluators of published soil surveys should
investigate the possibility of obtaining enlarged
copies of maps where scale is inadequate. Parti-
cularly where "line maps" x-e involved.
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C. E. Kellogg -

A. A. Klingebiel -

V. W. Silkett

L. J. liartelli

c. E. Kellogg

R. H. Grossmari

We are vulnerable to criticism where we remap and
republish areas having published soil surveys. The
deficiencies are often due only to recognized I
changes in soil use .or potential. Such deficiencies
can be corrected at relatively low cost through
updating. .

Did the committee consider only operational plan-
ning? It seems that we sl?ould  consider adequacy
for generals  planning, apart from operational
planning.

The SCS is under increasing pressure for broad re-
source planning. A recently completed survey for
this purpose is not always essenti~al. We should
take advantage of older published surveys,
reconnaissance surveys, and other available inform-
ation not now in general use. Hring all sources of
information together with instructions on how to
use. County Resource Area Maps being used for
RC&D projects need improvement.

NOTE - Subsequent to a general discussion on comments
of Eessrs. Klingebiel and Silk&t, the com-
mittee agrees that some published soil surveys,
deemed inadequate for operational planning, l
may be of value for broad ~‘esource  planning.
In such cases, appropriate comments should
be made during the evaluation.

Some of our people are not trained in resowce
planning. Thus, soil association maps may not con-
tain the information needed for HC&D projects.

E:mphasis  must be given to training users of published
soil surveys. Many users hesitate to use old pub-
lished surveys because of lack of training in how to
use them. Furthermore, we must not assume that recent
mapping is always correct or that old mapping is
always incorrect. Each published soil survey must
be evaluated on its own nerit according to the needs
of the area.

Should this committee be discontinued? Perhaps a
convnittee  such as this could consider ways and means
of making published soil surveys less expensive.

Answer - The charges of this corrvnittee have been
dispensed with. New charges should involve
another committee.
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Attachment No. 1
to the

Report of Committee on Updating Soil Correlations and Interpretations
of Old but Good Published Soil Mapa

kbctracted  from the Report of Study Group on Soil Survey Publications and
Reports, September 1%.

XI. Making Better Use of Older Published Soil Surveys:

We recceenend that maximum uee be made of older published
soil surveys. Approximately 
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UNITED STATES DEPARTMENT OF AGRICULTURLX
Soif conservation service

NATIONAL TECHNICAL WORK-PLANNING CONFERENCE
OF THE

COOPERATIVE SOIL SURVEY
New Orleans, Louisiaw,  January 23-27, 1967

Automatic Data Processing in Soil Characterization
L. D. Swindale

Data for soil characterization has been collected from 51 benchmark soil
series in Hawaii, almost all of them in duplicate. Chemical analyses have
been carried out by Soil Conservation Service laboratories, physical
properties by the Hawaiian Sugar Planters ’ Association Experiment Station,
and mineralogical and total chemical analyses by the Hawaii Agricultural
Experiment Station of the University of Hawaii. The data will probably
be published as a Soil Survey Investigations Report.

It has been used to good effect in setting up soil series and higher soil
groupings and in developing the classification system for tropical soils.
There is much more, however, to be learned from the data, which cost an
estimated $200,000 to obtain, about the soils and their relationships
to their environment. It is possible, to take a simple example. to
determine the mean values and coefficients of variation of the measured
soil properties in a Great Group. For a property with a small coefficient
of variation, the mean value may be a very useful approximation to the
value of that property for all soils in the Great Group.

tiltiple regression techniques allow the determination  of many relationships
between properties. They are simple to learn and are described in many
texts on statistics (1, 3, 4.) The techniques are also easy to apply,
using a suitable high-speed computer if the data has first been assembled
onto punched cards or magnetic tape.

The work described in this~report  was carried out with the assistance
of a basic research grant from the Cooperative State Research Service
of the U. S. Department of Agriculture. Additional support was
provided by the Hawaii Agricultural Experiment Station. Computer tims
was made available by the Statistical and Computing Zenter  of the
University of Hawaii. The considerable assistance of Sheo J. Pandey,
Assistant in Research in Soil Science, in preparing punched cards and
obtaining results is also acknowledged.
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PUNCHED-CARD SYSTEM AND REGRESSION METRODS

Description of Punched-Card System

The characterization data from all 51 series together with the detailed
profile descriptions and data on genetic factors has been assembled onto
a set of punched cards. Six cards are necessary for the data from one
horizon of one profile. The cards, their color banding, and the data
collected upon them are described in Table 1. Most of the cards have
room for additional data, crop yields, or engineering and other interpretive
data.

A diagram of Card l--Horizon Description is shown in Fig. 1. The first
coloumn  is blank to meet the requirements of the computer programs used.
The next nine columns contain an identification number. Columns 11 to
54 contain the descriptions of morphological features of one horizon with
a separate code for each feature. An example of the code boundary is
given in Fig. 2. Codes for the other features were developed from the
well-known Soil Conservation Service code for soil profile descriptions.
Experience showed that it was advantageous to arrange the code in an
orderly sequence if possible; that is from least to most, weakest to
strongest, or lowest to highest.

Numerical data obtained by analyses were punched into appropriate coluws
of the remaining cards. The data was arranged wherever possible with
either four or five columns for one property. Unnoerrrary  numacals  were
dropped, but the decimal points, although unnecessary, ware retained to
make it easier for inexperienced people to enter the data on the cards
without error. Maintaining a standard number of columns for the properties
and retaining the decimal points made it easier to write the subsequent
computer programs.

Full details of the cards and codes are to be published by Mr. S. J.
Pandey and myself probably in the Indian Journal of Soil Science.

Description of Regression Methods

Tvo  ccmpter  programs for regressions have been used in this work. The
Milreg  program (5) was devised at the Statistical and Computing Center,
University of Hawaii, specifically for use with the IBH 7040 computer.
The program will handle simple, aurltiple and stepwiae linear regression,
factor analysis, discriminant  analysis,
aad chi-square analysis.

analysis of variance and co-variance,
The operations can be performed on grouped or

ungrouped  data, with or without weights and using up to 100 variables.
The program uses approximately 31,000 storage locations in the 7040 and,
therefore, cannot be run simultaneously with other programs. For the
purposes of the regressions perfoKmad  in this work, the tilreg program was
modified to enable up to 200 transformations to be performed on the data
before the regressions were obtained. A second modification enabled the
computer to calculate and print out the results of regression calculating
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The first regression has an R* of 0.52; that is, 52 percent of the
va~riation  in C.E.C. can e explained by variations in the four soil
properties given. sThe R value improves to 66 percent when the morphological
date is included. Statistical tests of the regression coefficients
show that pH and sic v cl have no significant effect upon ths C.E.C.;
that is the regression coefficients for these variables do not significantly
differ from zero.

The coefficient of variation for C.E.‘C. in the low humic  latosols is only
about 20 percent. By use of this regression we have reduced the unexplained
variation to about 7 percent. Hence, it is probably true that we have no
need to determine C.E.C. for any soil in this group again if we have
these other properties and features available to use in predicting it.
It is also worth noting two additional things about the regressions.
Firstly, if average values for all other properties are used, we can,
merely by rubbing a soil from this group between our fingers, determine its
C.K.C.by noting the texture or stickiness or both. Secondly, the fact
that texture and stickiness sre significant in the regression implies
that throughout the State they are being determined in a standard manner.

Prediction of Bulk Dsnsity

C.E.C. is fairly easy to determine and it is probable that people will
continue to determine it whether this is necessary or not. Bulk density,
however, is difficult to determine and yet it is au important porperty to
know for soil genesis, soil classification and plant growth. To develop
a regression equation for bulk density, a modification of the Persub
program was used which automatically tests each independent variable for
its importance as a predictor of the dependent variable. The results are
shovn in Table 3 in which the independent variables tested are shovn on
the left and their contribution to the cumulative R* value on the right.
The first and mDst fmportant  independent variable is the description of
the root distribution. Then follows pIi, structural grade, exchangeable K
and several others. The table indicates that a regression of bulk
density on the first five variables would explain 69 percent of tbe
variation in bulk density; a regression based on seven separate Independent
variables would explain 76 percent. Kit&r of these would probably
suffice for a useful prediction of bulk density,

The relationship between bulk density and root distribution is in accord
with the general experience that roots are unable to penetrate dense
soils. Relationships of bulk density to structure are also in accord
with expectation. &changeable K, 15-bar water and soil texture are
different =asures  of the type and amount of clay and therefore, by
difference, of the asrnrnt  of residual heavy minerals in these soils from
basalt. Their relationships to bulk density probably arise from this.
The relationship to pH also probably arises from the heavy minerals which
incresse with increasing weathering and leaching while the pH decreases.
Careful analysis of relationships revealed by regression is al-y8 important
to the proper understanding of the sfgnificance and value of ths regression.
It is entirely possible for an apparent regression relationship between
two variables to arise from a few values of one variable which diverge
widely from a closely grouped set of values. Proper analysis of the values
will reveal aberrant ones and allow proper judgement of the validity of
the regression relationship.
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In Table 3 the variable “Roots” occurs twice. Tinis  indicates that the
relationship between bulk density and roots is not,  l inear. Either the l
code  for  the  var iab le  “ roots ” is not properly sequential,  and this should
not normally be so except by error, or some power of the variable is
involved. An advantage of  the Persub program is that it allows this .
testing of  any variable either coded or continuous for non-linearity.
For example , i f  the variable “structural grade” which has the code
1 = very weak, 2 = weak, 3 = moderate, 4 = strong, is shown to be non- .

l inear,  it  becomes advisable to test the eff iciency of  a new code in
which the numbers used arc the squares or cubes or some  other power of
those given above. If  a l inear regression results from the use of  code
numbers 1, 4, 9 and 16, this then becomes a better code to express the
e f fec t  o f  s tructural  grade  than the code 1, 2, 3 and 4.

Prediction of Mean Annual Rainfall

For each soil.characterized,  a value for maan annual rainfall  has been
obtained. It  is  then possible to develop a simple regression equation
showing the effect of  the independent variable rainfall  on soil  properties
such as pH, percent  C, and Base Saturation. I t  i s  a l so  poss ib le  to
carry out the inverse procedure to develop a regression for mean annual
ra infa l l  on  so i l  propert ies . This will  allow the prediction of  mean
annual  ra infa l l  va lues  for  so i l s  in  the  group where rainfall  data is
unavailable.
example,

In a manner sfmilar to that  explained for the bylk dens i ty
the effect of  several independent variables on the R value was

first determined. The results are shown in Table 4.  Nearly 90 percent
of the variation in mean annual rainfall for the low humic latoeols  can
be explained by the four variables: exchangeable Na, elevation, percent
C and exchangeable Mg. Ths relationships to elevation and percent C are
fa ir ly  obvious . The relationships to exchangeable Na and Mg probably
relate to the cycling of  salt  from sea spray and the inadequacy of
leaching  in  so i l s  with  lower  ra infa l l s .

CONCLUSIONS AND RECOMMENDATIONS

Soil  characterization data on 51 soil  series is voluminous. It would be
a very long and diff icult task to derive all  available information from
this data by manual analysis. The data can, however, be put onto punched
cards , and by the use of suitable and simple codes morphological data for
the profiles sampled can also be included in the card deck. Full and
very complete analysis of the data then becomes a relatively simple matter.
The examples given are all  in regression analysis of  the data;  to predict
O.K.C., bulk  dens i t ies  and  rr*ian  annual rainfalls for soils in the low
humic latosol  group. Mny other  analyses  are  poss ib le ,  inc luding  so i l
c o r r e l a t i o n , s o i l  c l a s s i f i c a t i o n , analys is  by  genet ic  factors ,  re lat ionships
between sub-groups and sorting for numerous interpretive groupings.  Once L

the card and code systems have been designed, the cost of  putting all  the
information on the cards is relatively small and is much less than the i
value of  the results obtainable. It  is  to be hoped that a suitable,
standard card and code system can be devised and published so that many
workers in soil survey and characterization can use a uniform system and
ensure that information and results are readily interchangeable. i
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TABLE I

C O D I N G  S O I L  C H A R A C T E R S

CARD  NO. COLOR CONTENTS- -

I PINK HORIZON  DESCRIPTION

2 ORANGE CHEMICAL PROPERTIES

3 YELLOW TOTAL ANALYSIS

4 GREEN SOlL  P H Y S I C S

5 BLUE C L A Y  M I N E R A L O G Y

6 PURPLE SOIL ENVIRONMENT

F I G .  I

C A R D  O N E  F O R M A T

H O R I Z O N  D E S C R I P T I O N
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ABRUPT

CLEAR

G R A DU A L

DIFFUSE

EIG. 2

B O U N D A R Y  C O D E ( COL.  53 8 54)

SMOOTH WAVY IRREGULAR BROKEN

I 1

15 1, 16

T A B L E  2

R E G R ES SION OF C.E.C. ON PROPERTIES O F

LOW HUMIC LATOSOLS

N o t  lncludlnq  Yorphctoqlcol o.lt a

Includlnq  Morpholoqicol  Data

C.E.C. . I . 2 2  l 0.91 (ptil + 3 . 4 6  (%Cb  - 0 . 3 2  (Fra*  Fa203)

+ 0.33115  Bar Wotar) - 1 . 3 2  (&I v tlnar)

- 0 . 6 4  (811 ” fimr) - O.OZ(slc  Y cl1

’ 0.61 (91 .M Y ,111) - 0.04 (4”. depth of horizon)

R2 * 0 . 6 6 F wqwralon  l 6.46’*
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TFiRLE~  3

BULK DENSITY PROGRAM - LOW HUMIC LATOSOLS

TABLE 4

RAINFALL PROGRAM -

CUMULATIVE CONTRIBUTION OF

L O W  HUMIC
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UNITED STATE9 DEPARTMENT OF AGRICULTURE
Soil Conservation Service

NATIONAL TECHNICAL WORK-PUNNING CONFERENCE
OF TUg

COOPERATIVE SOIL SURVEY
New Orleans, Louisiana. January 23-27. 1967

Concluding Remarks
Charles E. Kellogg

An outline of the main problems and opportunities of the,Soil  Survey during
the next few years as they appeared at the conclusion of the conference
follows.

I

The demands for soil maps and interpretations for different purposes in
both general and operational planning will continue to increase. Because
of increasing investments per acre, generally the benefits in dollars from
the use of published soil surveys for each dollar of expenditure will also
continue to increase, both in farming and in nonfarming’uses  of soils.
Now the benefit ratios run from about 40 to 175, not counting advance use
before publication.

I I

In addition to the heavy load of continuing our soil surveys and moving
them through publication we have several other urgent jobs that need
doing:

A. During the remainder of this calendar year we mLlst complete the statement
of the system of soil classification and prepare it for publication as
soon thereafter as possible. The publication will need to include
general guidelines for its application in the field.

B. Over the years we have sent out a large number of soil memoranda, most
of which include both policy and procedure. Now we need to pull out
the parts dealing with policy in a separate guide and to prepare at
least five manuals, most of which are at least well started. We need
manuals for

1. Soil correlation procedures;

,
2. Preparation of manuscripts for published soil surveys;

3. Cartography in the field and field offices;

l
4. Collection of samples and examination of soils for laboratory

work, including field laboratory methods; and

5. Interpretations may be in several parts. One for soils engineering
is nearly completed.
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C. Since the new classification is based more clearly on soil properties,
we need new general soil maps of the United States, with interpretations l
for our work and that of many other Federal agencies. We have urgent
need for such a map at a scale of 1:1,000,000.  Later we should have

gone at 1:2,500,000. We are finding urgent need for soil maps at scales
of 1: 250,000.

4
D. Beginning soon we need to begin any necessary revision of the w

Survey Manual, which is needed in training both within SCS and in the
universities.

I I I

We also have several urgent problems with our going program.

A. Perhaps our biggest single problem is to catch up in the publication of
good soil surveys so that people generally can have the results promptly.
Through several measures taken in the last decade the cost of publication
has not increased despite the increase in salaries and other costs.
This is true also of the cost for map assembly in the Cartographic
Division. Of course it is unfair to include the cartographic costs
under publication alone since soil maps must be assembled on an accurate
base for many uses.

S. Our greatest opportunities for cost reduction lie in more specific work
plans that are held to by field party leaders and their supervisors.
For example, nany work plans have called for publication at 1:20,000,
but the detail was not controlled and the maps were actually published
at a scale of 1:15,S40  at extra cost. Then too, some  maps published
at 1:20,000  could have been published at 1:24,000.

In addition, many manuscript soil maps are expensive to handle because
of unnecessarily long symbols. Long symbols are difficult to place
within the specific areas to which.they  apply, Then too, the greater
the number of digits in the symbol, the more chances for error.
Unhappily it is not unconnnon for our cartographic people to find anywhere
from 25 to 125 soil symbols on maps that do not appear in any legend
or in the final correlation: Of course, the cartographic people are
not able themselves to know if a mistake was mede by the field mapper
or by the party leader in making up the legend. An important cause of
unnecessary long symbols is using symbols on a “statewide legend” as
the symbols to put on field sheets. If a statewide legend is helpful,
these symbols can be put in the special legend for a soil survey area
but short symbols on the maps that guide the user to the names and
long symbols in the leEend.

High costs have been required in some detailed surveys from attempts to ,

enclose with boundaries vary small spots of contrasting soils within
larger soil areas. It is much better to use an ad hoc symbol for such ,- -
contrasting soils. As the Manual  provides, any such symbol needs to
be defined in terms of the nature of the soil and the size represented
by one symbol. Occasionally it is necessary to indicate very narrow
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l

bands of soils from alluvium along a stream, Commonly  these are
exaggerated if indicated by soil boundaries. Instead it is better
to usa an & &, special, well-defined stream symbol that indicates
the situation.

C. In many places large and unnecessary hosts  result from vague and
infrequent progress reviews. Any time the responsible people in the
State office do not know how well a soil survey is progressing, a
progress review is called for. Such reviews need to be specific as to
what, who, and when. For some soil surveys the time between the initial
review and the first draft of the soils handbook has been far too long.
Soils handbooks are espacially important to the use of soil surveys by
engineers and work-unit conservationists within SCS. By having the soils
handbook early, it can be checked and expanded as the work progresses.
For the use of copies of field sheets an up-to-date soils handbook is

n e c e s s a r y . Also copies of some part or all of the field sheets may be
needed by others in advance of publication.

Both  delays and extra cost can be avoided by a thorough field review
sometime in advance of the final field review. This advance thorough
review can uncover omnissions or errors in the maps or legend while the
field party is still in the area and able to make the corrections in
less time than anyone else.

D. In some areas it is necessary to get out copies of tha field sheets
with a reproduced soils handbook as a special report in advance of
completion for publication, or at least for part of an area. Where this
material has not gone through a cartographic unit or been edited, there
are likelyto  be several kinds of errors that may mislead our users.
The State office needs to reviev both field sheets and text very
carefully.

For many users copies of field sheets are unsatisfactory. Useful maps
need to be assembled on controlled mosaics to remove distortions. Where
this is done, we should try to arrange for assembly in such a way that
the sheets can be used for the publisbed soil survey. Unless we are
careful, people may get the wrong idea that “special” reports represent
our principal product. Further, these are not regularly made available
to the many Federal and State agencies and private agencies who operate
on a regional or national basis.

The cost of special or interim reports should be kept as low as possible,
except for the maps if they can be used in a published soil survey, in
order to conserve funds of SCS and of cooperators available for getting
the soil survey completed and published.

Nany old but good published soil surveys need only to have soil correlations
and interpretations brought up to date to be useful. The problems of
doing this and of training people unfamiliar with using line maps wsra
discussed. Suggestions will be coming to the field soon on the evaluation
of older good soil surveys and their updating.
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E. It has’been brought out clearly in our discussions of soil survey
interpretations that the Soil Survey has the obligation of furnishing
data about soils and how they behave, soil maps, and suggestions of
reasonable alternatives for using the soils shown on the map along
with the probable outcomes of such uses. The Federal Government has no
direct authority over private land and certainly the Soil Survey does
not make decisions on the use of private land nor make specific
recommendations si.nce  these depend on the economics of location and
other facts. To avwid the appearance of reconsnendations.  we use few,
moderate, or severe limitations. not satisfactory moderately satisfactory,
or unsatisfactory. It is our responsibility to give users alternatives
as clearly defined as our data permit, including alternative uses that
may not be familiar to people in the local area. in fact, this is
the purpose of having a nationwide system of classification related to
the systems of other countries. Through the classification we can use
the results of research and experience from other areas, other States,
or even other countries.

IV

All the supervisory soil scientists need to be aware of training needs and
resources, both within the Department and in the universities.

A .

B.

Many field soil scientists still have difficulty with simple field
drafting for making clearly legible field sheets. Whenever such needs
are recognized, Mr. Koechley and his associates can give a training
session to help the men acquire the necessary skills.

It is becoming increasingly important that soil scientists be able to
write clearly for both professional and nonprofessional readers.
Published soil surveys are used by a large number of people, many of
whom are not trained in soil science. Contrary to current opinion,
the major difficulties that soil scientists have with writing do not lie
with technical terms. These they use almost daily in their conversation
and they know quite well what they man. They have many more difficulties
with words from the common language that they use only in writing. The
meaning of these they do not understand well. Because of poor sentence
structure and vagueness, some writing becomes so ambiguous that the
author fails to comnicate  accurately. As this happens, our work
loses its effectiveness.

In nearly all soil survey areas any imaginative soil scientist finds
new and important relations that hewy be inclined to take for granted
but that are not known to other people. Many opportunities for
worthwhile published papers that would be interesting and helpful to
our colleagues are passed by. Good technical papers do not need to be
long. They need only to deal with an important subject clearly.
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C. For most of us reading offers the best opportunity to enlarge our
experience and to develop new skills. First of.all we need to be
familiar with what our colleagues in soil science are learning so that
we can have the benefit of their results forunderstanding the soils
we are working with and for developing the best possible interpretations.
Within any one county there are not likely to be many data about the
important kinds of soil. Yet most soils in a county are also found
in other counties, in other States, and in other countries. Our
published soil surveys can be most helpful If we make full use of what
has been learned about the sams kinds of soil elsewhere.

The more we work with tax appraisers, planners, and others concerned
with land for productive use, the more we need to understand enough
about economics to get our own material in shape so that our soil
infonsation plays its full role in arriving at economic decisions.
Here 1 am thinking especially of production economics and the economics
of development. To work well together, economists rmst know something
of our field and we must know something of theirs; otherwise we cannot
be understood, nor can we get our information organized in the most
useful ways. The same  can be said about statute law and cormmon  law
in the United States. Under the Constitution certafn powers are given
the Federal Government and others are functions of State governments.
We must further understand that regulations, such as land use regulations
and zoning ordinances, are subject to review by the courts. A violator
has the right of a jury trial. If members of the jury, representing
the responsible people of the cosssunity, feel that they also would have
violated the ordinance because it did not make sense, the msn goes free.
These kinds of decisions vary even in different parts of the country.

At one time many of our soil scientists were weak in geomorphology and
plant physiology. I believe that now we are taking geomorphology into
account better than formerly. After all, geologists are fellow earth
scientists . I think we are somewhat better in plant physiology than we
were at one time, but that msy be only a hope.

It seems abundantly clear from our discussions that we have a great deal
to gain from more orderly use of computer technology. We have so many
kinds of soil with unique co&inations  of soil properties that it is
almost hopeless for an individual to deal with this vast amount of data
in an orderly way by the old methods. The steam engine, the gasoline
motor, and the electric mOtor  have given our arms tremendous additional
power. The function of the brain is to take in information, store it,
and wrk out the interactions, but like the arm the human mind has some
kind of maxirmm capacity. The computer gives much greater power to
the brain in an analogous way that the motor gives greater power to the
arm. Prof. Swindale has already given us a useful demonstration of one
application with the computer. We can discover msny more useful
interactions and correlations. Perhaps among certain great groups of
soils, or even suborders, we may find that we do not need everything
that we are now putting in our descripti.ons or getting from the
laboratory.
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Once  we have 1:.aJe  sor:,e pro,:rrss alon; these basic lines we may be
a b l e  t* i’lu;, in uur experience  data ai:d :abke xore n e a r l y  q u a n t i t a t i v e
a n d  a c c u r a t e  i n t e r p r e t a t i o n s .  ,Ae slinll have a cwanittce  explor ing  th is
problew In view of the work that has already been done we are hoping
that the results of  this comnittre will  be useful in starting discussions
at Lhe next r e g i o n a l  c o n f e r e n c e s , with a much fuller discussion at the ,

next naLioua1  c o n f e r e n c e . 111 the wantime I  hope  as  many so i l  sc ient is ts
a s  possibl,e can take  some traii;i::::  in conpucer  t e c h n o l o g y ,  a t  l e a s t
enough  to know what kinds of descriptions we need to have and to know

3

the potentialities and limitations of  this new technology. The computer
does not eliminate the brain but aids it .

Finally,  I  should l ike to say a word about professionalism. ‘LJe  iave
had some tough, high-level dialogue at these conferences. I  feel  we
are doing better. Flastery of  the tough scientific  dialogue searching
for the truth, not to win an argument, is the mark of a true professional.
I  hope that all  of  us can stimulate this kind of discussion at all
levels in our Soil  Survey.
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are be ing  Sent for use by the Stat8 Soil Sci8ntiat,  a6Bi6t8at  State
soil sciancist  and eoil corralator. The Statza  aoil scientist may wish
to circulate one copy of this report among the G-S-11 and GS-9  soil
scientists, but in doing 80 it should be made clear that th8 information,
ideas, end data in these committee report6  simply repraaent  trends in
thinking and progress of work. Thus, they do not necasrarily  repraeent
official views although many of the methods ultimately msy be adopted
o f f i c ia l ly .
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,$+cE&, Illinois,  January ,25-29,:1965

Charles E. ,Kellogg
., ,. i ,~.,i.,. ,.,,: ;::‘,,.~, .~.

,.,I. shonld  like&o:-,talk with you briefly about the place of agriculture in
economic ‘developrent,;-and  ,eom8 of the current problems on which the Soil Survey

will  have oPportunitiea  for  usefulness ;

Every advanced country in the world without exception got it6 start toward
~~economlc’  and.industrial  development from agriculture.,~along  with fishing and

forestry. This principle is now fairly well understood and accepted. That an
efficient,agriculture  is also essential to sustain economic developmnt  is not
so widely eppraciated.

In their concern about economics ,‘people may overlook that in a society 80
c o m p l e x  88 our8 all of the things,we  have result from labor applied to natural
resources. At the beginning of ‘this century about one-third of our working
people were engaged in fanning, fishing, and forestry; about one-third in mining
and manufacturing and about one-third in services--school teachers, government
workers, barbers, and all the rest. The fraction for manufacturing  has not
changed.  but,that  for farming. fiehina and forestry has greatly declined and
the proportion in service8 is-now weli over one-half. Still  city people cannot
get wealthy simply by trading vests with one another.

‘&rican  Farming to 1930

Since the middle of the 19th century end especially since 1900,  American agri-
culture has changed faster than most of us realize, even faster than many of us
in agriculture appreciate. Formerly the words “agriculture” and “farming” were
used nearly synonymously. This is no longer possible without great confusion.
Somewhat less than one-third of the people now employed in agriculture actually
work on farms. The figure for farm workers is about six million, including
family labor. Another six million manufacture machines, chemicals, and the like
for farmers to uee in production, Then about eleven million are engaged in
processing farm products. Thus a great deal that wa8 formerly done on far~ma  is
now done in the city. Statistically, many agricultural workers have moved from
farma to the cities as agriculture has become more industrialized and urbanized.
In addition, other workers in steel, automobiles, traneport, and other services
also contribute to agriculture, a8 well a8 to other segments of economy.

In the United States, early agriculture was not only synonymous with farming
but it wae once primarily mixed farming. Most early farmars produced many kinds
of  frui t s ,  vegetables ,  grains,md  an ima l s . As farmers moved West where the
al ternat ives  were  fewer,they  specialized in grain. Others had specielized  in
‘rice and tobacco fairly early.

We might look briefly at the period from 1900 to 1914. Although some farmers
specia l ized,  most of our farms were mixed ones with a high level of subsistence.
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Taxes were low. MDst of the power was raised as hay and oats while now it is
supplied by the oil and electric companies. Farming was spread over a very
large area that
end alamst  with

included much land with poor coils. Homesteading came to an
a bang in 1910. The land-use adjustment that started around

1912, and that should have continued, was interruptad by World War I.

Tbia period of 1900 to 1914 was really a great one for American farmers. They
had “parity” but did not know it. Even the word yet had to be coined. The
United States owed Europe money and these loans were serviced with farm exports.
There were many alternative opportunities in the towns and cities for farm
boys and girls. It was just before the War that farmars  started voting taxes
on themselves for assessment--district ,roade  and bought automobiles. soon
many were buying tractors. Their taxes increased and their expanses increased.

Instead of having a continuation of the adjustment to take poor soils out of
use, the very high prices from 1914 to 1919 made it possible for poor farmars
on poor soils to keep going. At the beginning of’that War rural people
accounted for more than one-half of the total population; at the end of it over
one-half of our population lived in the cities. Urbanization has kept going
since that time.

When the First World War was over, the United States was a creditor nation.
Europe owed us money. Europeans were unable to buy our farm products as they
had before. U.S. farming was greatly depressed. Yet the cities--city
industries and services --seemed to be going strong, with personal war-time
savings and credit. The stock markets were booming. Some far-seeing people
were worried, about the consequences of a depressed agriculture but bills,paased
by the Congress to bring about ‘orderly marketing of farm products ware vetoed,.

Then came the crash in 1929. It took this terrible bang to get some people to
realize the importance of agriculture in sustaining economic growth as well as
for initiating it. One wonders if we shall all need to relearn the same lesson?

USDA and Land-Grant Colleges of Agriculture

I should like to go back now and say a word about the institutions we know so
well--the USDA and the land-grant colleges. (1) Both ware organized during, the
War between the States, There was no great public clamor for either. They
came into being because of the great vision of a few far-seeing people.

The USDA developed into a kind of national university. It was concerned mainly
with research and exploration and the use of the results to help farmers and
others concerned with agriculture to adopt better practices, to improve their
lives, and to insure consumers food and fiber of.de,pan.dabl.e  quality at reasonable
prices. People in the USDA and the colleges bad a great.deal  in cormnon.  They
worked together. In 1887 the then Comrfssioner  Of’Agriculture  invited the
agricultural colleges to meet in Washington in order to~,discuss  a plan for a
perrwment  organization., This was just after the Ratch.Act  grant ing research
funds to the colleges had passed. They did.orgeniee under the name “Association
of Amarican Colleges of Agriculture and State Experiment Statione.“‘~~ The

11 After several changes in name, the organization is now called the “National
Association of State Universfties and Land-Grant Colleges.”
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Department itself nursed this little association for many years. Its snnual
reports, beginning with 1888, were published,86  bulletins of the Department of
Agriculture through 1909. Dr. A. C. True of the Office of Experiment Stations
worked closely with the leaders. Together with them he organized a series of
summer graduate schools, which were held every other year on various campuses
from 1902 through 1916. Faculties were drawn partly from the Dapartmant, but
mainly from the colleges. Five years after tha last one of these, in 1921, the
present Craduate School in tha USDA wa+a;a$t~ablished.

Far more important than these effort6 at graduate training were the scholarly
seminars characteristic of the Department’during  its first 75 years. Many of
these were organized by research scientists within the USDA; others also
included scientists from the Smithsonian Institution, the U. S. Geological
Survey, and the National Bureau of Standards.

Then about 1911 or so a note of disharmony aroBe. Both the Department and the
colleges had been doing what we now call “extension.” I suppose that by 1912
the Department had more such agents in the southern States than the collages.
The presidents of the colleges liked the idea of extension but they did not
know quite how to organize it. Yet they trusted Secretary of Agriculture Houston.
Finally agreement was reached that this work would be cooperative and that the
direct relations with farm families would be handled by the colleges. Thus was
born the Smith-Lever Act of 1914 under which we have now what wa call
“cooperative extension. ” This seemed to settle the question of jurisdiction.
The direct relations with farmers would be handled by the colleges.

Then In the early thir’ties  came the New Deal. The country faced a deep crisis
and all sorter  of programa were in~iti,ated.to reduce distress and to get agri-
culture again performing its additiona  'role in economic development. At the
very start, the New Deal did us,e  the,:extension agents, but after a little while
many of its bureaus wera dealing directly with farmers. Again there arose
tension. But extension is a fairly adaptable organization and has now found
its role in the countie.a’as informal coordinators. At least under the usually
good conditions, the county age+ ie :the informal “chairman of the board” who
helps in the coordination ~of both State and Federal programs in terms of needs
within the county. I

The USDA changed greatly. Although Henry Wallace and M. L. Wilson presided
over a great seminar period--a program any university would have been,Froud  of--
Wallace also presided over the change of USDA from a national university to the
arm of the Federal government for agricultural policy. Even though agricul-
tural research actually increased, this kind of intellectual effort had little
to do with the atmosphere of decieion in the Department after Wallace left.

Interdisciplinary Research and &tension

Another great change came about 1939. Although the best agricultural scientists
were aware of the importance of interdisciplinary research and application
earlier, It had an amazing new emphasis during the early 1940’s. It wa8 not
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the dramatic single improvements  that gave the great increases in farm produc-
tion and efficiency, but the combinations of practices that captured the
benefits of the interactions among practices and between them and the soil. (2)

Clearly we are no longer concerned in an advanced country only with what e soil
will produce with simple management. Tha question is, “What can we sake of
this kind of soil using our n-whines, chemicals, improved varieties, pest

sntrol, and so on?” Some of our most productive soils today were among those
rejected for farm use only 3CI years ago. look what has been done, for example,
with the soils of Florida. Other soils that were used in 1933 have been too
unresponsive to continue in use.

Some say that these developments have made the kind of soil less important’
since many can be brought to the sama high level of yields. Nothing could be
farther from the truth. The managercent  routes to high yields and similar
efficiency on contrasting kinds of soil are very different. A wrong choice
can be financially disastrous.

Changes in Commercial Farming

Since the beginning of the Second World War we have seen, therefore, a great
substitution of capital in the form of city-made production goods and of
management skill for both labor and land. For the period 1962-4 had we used
the practices of 1939-42, it would have taken 518 acres of land instead of the
334 acres we did use to have had the same production, or 55 percent more acres.

This has given high premiums to good management and severe penalties for poor
management. Fanners lacking management skill, including both business and
technical skill, have been forced out of commercial  farming. No activity in
the United States is more competitive than cornsercial  farming.

Most cowercial  farms are now highly specialized. Few have more than three
important enterprises; many only one. The managers have learned about their
enterprises in far greater depth than formerly. This fact has enormous impli-
cations for both the colleges, the USDA, and private suppliers of farm produc-
tion goods.

Actually commercial farms sre about as urbanized now as the traditional urban
hxziness.

Food Processing

The advances in food processing, which we pretty much take for granted, have
been equally dramatic. They have given consumers much better meterials  with
far less waste and spoilage. How else could we get food to our great population
centers?

Remember too,’ in all of this, the average American uses a smeller percentage
of his working time for food than the people of any other country, even
counting the cost of farm programs, In fact, one can raise this question.,
about the so-called farm “subsidies,” just who is subsidizing whom?
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Land Values

Another great change since 1939 has baen the enormous increase in land values-
City people have bid up land for living space and recreation. Some have
bought land to hedge on inflation and to escape part of their income tares,
especially by changing ordinary income into capital gains. But especially
have farmers competed with one another for land to enlarge their units, to use
bigger machinery, and become more efficient.

At current prices, the unit costs of cammarcia  farmers are lower if we do not
count increased land values. If we do count them, most have higher unit costs.

New Problems

Prom the beginning, the agricultural leadership has more or less assumed  that
if farmers were shown how to handle efficiently their soils, *rater, plants, and
animals, they would be automatically better off. This has not happened that
way in rural areas.

It was easier to expand production than to lower it for several reasons. For
example, one cannot turn In big machines for little ones.

The technology that helped some farm managers, and especially consumers,  threw
other rural people out of work at home. Some call this the “backlash” of
technology.

Agricultural leadership has not kept up with these rapid changes. The whole
agricultural establishment--USDA, agricultural colleges, and farm organizations--
appear to others to be conservative, defensive, unimaginative, and quarrelsome.
We have not even brought our own language up to date. We ssy “agriculture”
when we mean only “farming,” and “agricultural” land when we mean cropland.
We still say that one farm worker feeds himself and 34 other people and thus
ignore the many other agricultural workers.

What are the main problems in the rural areas?

Education has been seriously lagging behind urban and especially suburban
coonunities  for many years, even in “good” farming areas. Schools are poor;
emphasis is still given to vocational agriculture for boys who haven’t a chance
to get such work as more than laborers; a smaller percent get to college; and
those who do go to college are less wall prepared.

What is the agricultural establishment doing about this? Some are doing a
l i t t le - - far .  too  l i t t le ,

Underemployment is great in rural areas. Probably about 18 percent
of nonfarm people are poor, and about ,43 percent of farm families.

Jobs, including jobs in industry,are needed in rural areas.

7
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Public health facilities in rural areas have not kept pace with
those in cities.

On these three most basic problems what have the colleges, the USDA, and the
farm organizations really done? Not enough, and no one else has taken the
leadership. Believe me some group--some  different group--must take it if
these three do not.

A basic trouble is that many of us in agriculture have not even cared enough
to inform ourselves to the point where we can read about and discuss rural
problems!

Perhaps even more, so many of-us look at these areas to see what our particular
department, bureau, or what not can contribute. We cannot tell that until we
first identify the problems and potentialities without regard to agency or
speciality.

Modern planning requires competent resourca examination
and economic forecasting.

Now it is possible to forecast population changes, energy requirements, what
people will want to use, and so on. For their national planning Prance is
doing an excellent job. (3) So are many large American corporations. All of
this is done with mathematics developed since the and of the Second World War.

Within these projections adjustments canbe planned, problems ahead can be
anticipated and avoided before they arise,

Geographic areas can be studied and industry planned for by government loans
or grants to the private sector to get development going.

Soil survey

In such work our soil surveys can be enormously important for both general and
operatfonal  planning. But not soil surveys alone,.,~  knowledge of minerals and
water .are needed to predict industrial potential,. Tbe economics of development
is an essential skill, Then too,. the design of a useful soil survey, and
especially of its interpretations, mst be based on a good understanding of
the problems--of the problems people really have in rural,,,urban,  and urban-
fringe areas.

The soil survey has always neede,d  good soil scientists. It still does, of course,
and some of these must read, .study, and work with others quite beyond what we’ve
traditionally done. Science and technology are growing at an exponential rate.
In each decade our methods change afar mOre than in the previous one. It will
take hard study just to stay even.

We cannot expect to be able to train economists and others to use soil surveys
without interpretation. This means to ma that soil scientists must learn much
more about plants, animals, engineering, and economics than we can expect experts
in these fields to learn about soils. Unless we prepare ourselves to go a great
deal more than half way to cooperate with others, we will not be effective.
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UNITED STATES DEPARTMENT OF AGRICULTURE
Soil Conservation Service

RATIONAL TECHNICAL WORK-PLANNING CONFERENCE OF THE COOPERATIVE SOIL SURVRY
Chicago, Illinois, January 25-29, 1963

Soil Surveys in Canada

A .  Leahey

I welcome thi8 opportunity to convey to you greetinga and good wishes
from the Canadian soil survey steffs and to wish you 8uccee8 in your
deliberations. Thie is not an unselfish wish as we will benefit directly
if you can find satisfactory solutions to some of the ebbborn problems
under consideration at this meeting. As in the past, we will continue
to look to you for leadership in many technical matters. Canadian
pedologiate  admire you for the constant effort6 you are making to improve
the quality and usefulness of all aspects of what is involved in the
general term "soil nurvey~" and for your willingness to give technical
advice on request without any patronieing.

I appreciate the invitation you have extended to me to discues some
facets of aoil survey work in Canada. At your 1963 conference I talked
about our organizational base for soil eurveys. our history in this
field and the increaeing demands we were facing for interpretation of
our data for many purposes. I also discussed briefly our then new Agri-
cultural Development and Rehabilitation Act (ARDA) and its possible
significance to the soil survey. Today I vould like to devote moat of
my time to the relationship between ARDA and the Canadian Soil Survey.

Two yeare ago ARDA organized a Canada Land Inventory Section that wa8
charged with the responsibility of carrying out with the cooperation of
other governmental agencies an inventory of the land resources in the
nettled and fringe areas of Canada. This inventory is to cover present
land use, and soil capability for agriculture, foreetry.  recreation, and
wildlife.

Our National Soil Survey Cormuittee, at its last meeting in March 1963,
decided that it would attempt to formulate a national soil capability
for agriculture that if acceptable would be implemented by the various
cooperative soil survey organizations with assistance from ARDA. This
proposal was accepted by our senior administrators and later in that
year we devised such a classification which is now being put into
effect across the country. While our system of capability classification
resulted from the efforta of many persons in Canada, I would like to
specifically  mention advice we received from Dr. Kellogg and Mr. Klingebiel
in its development.

Our capability classification has seven classes; the first four for
cultivated field crepe, the fifth class for perennial forage crops where
the land can be improved for such crops by the nae of farm machinery,
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the sixth class for land which has 8ome natural gracing capacity but on
which such improvement practices are not feasible, and a seventhclaas
that haa no capability for either cultivated field crops or perennial
forage crop*. No inferencea can be made from this classification on
the capability of soil8 for tree or emall  fruits, ornamental plants,
forestry, recreation, or wildlife.

Since our soil surveys have been, in the main, of a reconnaissance type,
our capability classification is being implemented at thie level.
Considering that we only have a relatively small nut&et of experienced
men who can group our eoile into capability classee, and tbat we have y.1
about 250 million acre8 to cover, I feel the progress ve.have made to .”
date has bean satisfactory. We expect to complete most of the field end
of this task by the end,of 1965 and completion of all previously soil ‘:
surveyed areas by the end of 1966.

Cur present intention is to publish soil capability maps  at a,scale of
1:250,000  for the entire area included in the Canada Land Inventory.
However, in the future we may include in each new soil survey report soil
capability maps on.the 8ame scale a~ the basic soil map. I expect the
first of this series of 1:250,000  maps  to be published this spring.

While we have had to u8e our moat experienced pedologi$ts  on this aoil
capability task, the survey organizations have been strengthened in
eeveral ways by our close association with ARDA. These benefits might ‘~
be listed es follows:

(1) Appointmant  to the Ottawa headquarters of three regional
corralatora for soil classification and interpretive
groupings. These corralators are: Dr. W. A. Ebrlich,
Dr. D. B. Cann,  and Mr. P. Lajoia. All of these men have
bad.20 or more years’ experience in the provinces.

(2) An authorized increase in our federal professional position.9
in the provinces of nearly 50 percent.

(3) A considerable increase in the number of seasonal student
ass,istant  positions.

(4) A marked increase in the staff of our central cartogrephic
office.

If we can hold this general increase in our staff. we should,ba  able’,’
to carry out more intensive surveys and to enlarge the scope of our ‘;

work. Certainly we must advance a8 rapidly 88 we can to meet existing:,
demands for reliable information on our soils.

The capability classifications required by ARDA  for forestry, recreation,
and wildlife have not advanced beyond the experimental stages. However,
this week a meeting of forestry officials is being held in Ottawa.to ,‘~ -
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formulate a national soil capability classificetion  for forestry. While
as yet we in cooperative soil survey organizations have no direct responsi-
bility for implementing these classifications, we do have an obligation
to provide assistance and cooperation. At present we have no idea how
much effort this will require on our part.

We have committed ourselves to actively participate in the FAO-UNESCO
World Soil Map project by collaborating with the United States and Mexfco
in the preparation of a soil map of North America. As a necessary first
step in this project, we have recently started on the compilation of a
soil map of Canada on a scale of 1:4,000,000.  Insofar as 8011 texture,
stoniness and slope are concerned, we are following the new experimental
map of the United States. However, we will follow our own system of
Soil Classification on this map. Ju8t the same we will be willin,g to
modify or change our classification to fit into whatever classification
system is adopted for the North American map.

Even though the United State8 and Canada will be issuing national maps
using different soil classification syetems, I would suggest that it is
in the nnrtual  interest of both countries to make a serious attempt to
match boundary lines along the border. We may not be able to achieve
this in all cases a8 sometimes soils do change at or near the border,
but let us look at the situation in both countries before we publish our
national maps.

In concluding this review of 8ome recent soil survey developments in
Canada, I would like to mention that two weeks ago we suffered a great
loss in the sudden death of Dr. W. L. Hut&eon,  Dean of the Faculty of
Agriculture, University of Saskatchewan, and Director of the
Saskatchewan Soil Survey. Les Hutcheon wa8  a tower of strength to
pedological research not only in Saskatchewan but throughout Canada.

Since this occasion may be the last time I will be ettendfng  your tech-
nical work-planning meetings, I would like on my own behalf to thank
you and your colleagues who are not here today for all the courtesies
and assistance I have received from you over the past 20 years.



UNITED STATES DEPARWNT  OF AGRICUL’NRE
Soil Conservation Service

NATIONAL TECRNICAL  WCRK-PLANNING  CONFERENCE OF THE COOPXRATIVE  SOIL SURVEY
Chicago, Illinois, January 25-29, 1969

Report of the tind Grant College Representative of
tbe Nortbeaet Region

Nobel K. Paterson

The Northeast Cooperative Soil Survey Work-PlenninL(  Conferems  hold on
Jenuery  20-23, 1964, in New York City me well attended by repreoente-
tives of the thirteen experiment stations and of the Soil Conservation
Service. titanvilla  A. Quakeobueh  wee the conference cbaimen. Nr. David
Hill, Vice-Cheirmen,  noted that the change from five to three and one-
half days for the conference resulted in both economy end better
attendance.

Following individual work sessione , six coarmittaes  reported to the
conference:

Benchmark sofls
Soil correlation
Laboratory characterization of soils
Soil moisture
Technic61  foil monographs
Soil survey in urban-fringe areea

There are 81 Benchmark soils in the Northeast, Reports of three heve
been published, five are in preparation, ten hold high prfority  for
8 tudy. Seven technical Soil Monographs, which are to be developad  in
the Northeast have target dates of 1964 through 1967. It is felt that
administrative officials of the Soil Conservation Service and the experi-
ment stations should be encouraged to assign personnel end title for the
completion of these reports. Letters, 80 stating, were written by
Granville A .  Quakenbush, Chairman.

A aeriee of symposiums were held on the remaining subjects studied by
the National Soil Survey Work-Planning Conference of 1963.

Eight “Special Topics” were also presented, rw0 of which were of particular
interest. (1) Classification of stoniness and rockinees Ln eoil~,  and
(2) Soils intorpretetions  for coiuemity  planning--a two-volurm  ce8e study
for the town of Hanover, Naseachusetts. A cowmittee  was appointed to
study classification of stoniness and rockiness and to report to the
appropriate national conmittee by January 31, 1965. Soil survey inter-
pretationa in the urban-fringe areas is an important subject in the
Northeast where residential areas continue to expand into farming lands.
The report prepared for the town of &mover, Meeeachueette, could eerve
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as a guide to the type of material that could be useful for other towns
throughout the area. Several requests for town pls.ns  similar to the
Hanover report have been received by the Soil Conservation Service.
Four are to be prepared in Now Uampshire.

The efforts of the Soil Conservation Service to acquaint land-grant
college personnel with the new classification system through training
sessions aad published material is greatly appreciated. The visit Of
Dr. Lyle T. Alexander to the University of NW Uampshire  to address the
local chapter of The Society of Tba Sigma Xi on his studies concerning
Strontium 90 and his lecture to the nof:s stndento  on tropical soils,
provided valuable information that would not normslly  be available to
the scientists and students at the university. The close COOperQtiOn  of
experiment station personnel and soil scientists employed by the USDA
has been mutually beneficial. The annus training sessions conductad
at the University of Nerr  Bompshire  for the USDA soil scientists brought
about a close working relationship.

A susunnry  of observations by individual representatives of the land-
grant college of the Northeast is given below:

A delay in the publication of county soil survey reports was
noted.

An attempt to us8 the “tentative schema for classification of
clay films” on the very thj.n, e 005 mm, and a portion of the
thin, .005 to .05 mm, was unsuccessful.

Thare was disappointment at the omission of a cormnittee  on
Laboratory Characterization from the 1965 national conference.

Pleasure was expressed that there is to be a committee on the
application of the new soil classification system.

The teaching of the new soil classification system is a
challenge to the University faculty member of the Northeast
and the efforts of the Soil Conservation Service to keep
the personnel of the land grant colleges informed of changes
and revisions is appreciated.



UNITED STATES DEPARTMENT OF AGRICULTVRE
Soil Conservation Service

NATIONAL TECHNICAL WORK-PLANNING CONFERENCE OF THE COOPERATIVE SOIL SURVSY

Report of the Land-Grant,Collega  Representative
of the Southern Region

8. Hi Bailey

Thie  report gives the highlights of recent coordinated activities, progress,
and plans of the experiment station representatives in soil survey in the
Southern Region,

The biennial Southern Regional Sqil Survey Technical Work-Planning Con-
ference mat at Texas A h M University, College Station, Texas, on February
11-13, 1964, with J. R. Coover, SCS, a8 chairman and C. L. Godfrey, Texas
A h M, as vice-chairman.

A. General Conference

1. About 55 persons from the SCS, Forest Service, and State experiment
stations attended the conference. Stete representatives were
present from nine southarn.States and Puerto Rico; representatives
from Alabsza, Arkansas, South Carolina, and Virginia were not
present.

2. Committees developed reports by prior correspondence and meetings
at the conference. The committees for 1964 and those proposed  for
1966 are as follows:

Committees.  1964

I Climate in relation to soil
classification and inter-
pretation

II Made or shaped soils, classi-
fication and nomenclature

III Application of the new eoil
classif ication system

IV Technical soil monographs

V Organic soils. morphology
and classification

VI Improvement oft soil survey
procedures

Committees 1966

I Climate in relation to soil
classification and inter-
pretation

II Classification and nomen-
clature of made soils

III Criteria for classification
of soils in the comprehen-
sive system

IV Classes and phases of
stoniness and,rockiness

V Organic soils

VI Soil surveys for forestry
we



VIA

VII

VIIIA

VIIIU

3.

4.

5.

6.

7.

8.

IX General soil map of states

Soil surveys for forestry use

Soil survey reports and maps VII

Highways and other large VII?.
facility foundations

Application of soil survey
information to urbanization

2

Soil survey reports and map8

Soil surveys in urban,
fringe and related areas

There is an increasing interest in the engineering, forestry, and
nonfarming  uses of soil survey, In some areas the largest uaera
of soil survey information are in the nonfarming group. Recog-
nition of this user shift is resulting in reports being prepared
with these new needs in mind.

As more, aoil survey reports are becoming available, the need for
a survey education program has become increasingly apparent. A
successful educational program in this field embraces several
disciplines outside of agriculture - engineering and health, for
example, An additional problem in this area is the adoption of
the new comprehensive schema of soil classification which will
require 80108 explanation to the usera of soil surveys.

The development of monographs on the soils of inter-state (and
intra-state) physiographic regions is continuing. Authorships will
gener~ally. be. cooperative between the SCS and Etate personnel.

General soil’raaps for States  were considered. The general opinion
is that these’ maps should be: to a scale of 1:1,000,000;  infor-
mation in three categories; in color at high categories. General
format for the,region is reconmwnded,  but with each State probably
having to de&lop its own legend. Joining with adjacent States
s,hould  b,s.,,cpmparable  to the major land resource areas, However,
SOW felt the join should he at a lower level.

A set ‘of general guide lines for operation of the conference is
being prepared. A main point of interest is to give one vote
each.to one State representative and one SCS representative from
each State, in the region es well as the principal correlator,
representative of the Cartographic Unit, and representative of
the Forest Service regional office for those matters of a policy
nature.

Puerto Rico and Kentucky offered to host the conference in 1966.
After consideration of the possible administrative problems involved
in travel, the conference voted to accept the invitation from
Kentucky.
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B. Southern Regional Soil Survey Work Group Meeting at the SRSSTW-PC

Chairman - Curtis L. Godfrey

The Southern Regional Soil Survey Work Group mat at College Station,
Texas, Tuesday, February 11, 1964, during the meting of the SRSSTW-PC.

Suranary:

1.

2.

3.

4.

5.

6.

It was pointed out that there is only one official representative
from each State on the work group. This person should be the
spokesmen and voting representative from his State on official
policy matters both in the Soil Survey Work Group and the Southern
Regional Soil Survey Technical Work-Planning Conference.

A memorandum was circulated subeequent to the meeting asking for
verification of the official representatives, Regional Soil Survey
Work Group. The response indicated:

Alabama - Joe B. Dixon N. Carolina - R. J. McCracken
Arkansas - M. E. Horn Oklahoma - Fenton Gray
Florida - R. G. Laighty S. Carolina - G. R. Craddock
Georgia - 8. P. Perkins Te""etlSea - M. E. Springer
Kentucky - H. H. Bailey Texas - C. L. Godfrey
Louisiana - S. A. Lytle Virginia - S. S. Obenshai"
Mississippi - H. B. Vanderford Puerto Rico - Juan Jusree, Jr.

Even though there is only one official representative from each
State the group was urged to solicit the aid of other State
workers in cooperating on soil survey work.

The group decided to have informal meetings 8t the time and place
of the Southern Agricultural Workers Conference each year. The
call or notification of such a meeting would be through the Work
Group Chairman on an as needed basis. A called meeting is
scheduled for February 3, 1965, in Dallas to discuss teaching of
the new classification scheme.

A coarnittee  was eelacted to screen propoaals and select a proposed
regional project for presentation to the Southern Regional Soil
Research Committee. The conrmittea consisted of: C. L. Godfrey,
Texan, Chairman; Fenton Gray, Oklahoma; F. W. Miller, Mississippi;
El. H. Railey, Kentucky.

In view of the interest of many soils workera in "climate," it was
noted to the group that Regional Project S-47 - Micro-Macro
Climatic Relationships - is active in several States. Individuals
were encouraged to contact workers on this project and cooperate
with them where feasible.
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Report of NCR-3 Representative

B. P. Whitesida

A. In the past twu years NCR-3 has been concerned chiefly with 6 regional
project on the “Productivity of the Soils of North Central United
States.” This resulting bulletin will be printed by the University of
Illinois 68 6 NCR publication. This is a companion bulletin to be
used wFth’NCR-76,  “Soils of the North Central Region”, that was published
several years ago.

In this bulletin the productivity of major 60118 in each of the aasocie-
tions shown on the regional soil association map (in NCR-76) are estimated
for each of the crops commonly grown and of pasturage produced at average
and high levels of management. Estimates of annual tree growth in fully
stocked stands are also given. This bulletin has been edited, approved
for publication, and should be available in April 1965.

B. Principles of aoil correlation have also bean discussed at each of our
lost two meetingo. At our conference in Lincoln, Nebraska, in 1964, the
following statements of three principles was unanimously approved by
the 12 State representatives on the committee and forwarded to Dr. Kellogg
(with copies going to Dr. Simonson  and Dr. Smith) for consideration.at
the national level. Those statements  of principles are:

1. In actual operations, we observe, describe, sample, and analyze
three dimensional soil portions smaller than pedons. These
portions of pedons are grouped into classes of the clessificetion
sys tern.

2. We want to consider all the observed or measured profile properties
in the natural soil clessification  system, (We want a soil classi-
fication based on the solum,  when present, plus observed under-
lying materials.)

3. At the seriea level, we want to consider all the differentiating
profile properties beneath the plow depth and those diagnostic
at higher categories within the plow depth,

Together, the above statements clearly imply that at least one category is
needed below the series level in the natural soil classification system.
We greatly appreciate the serious consideration that is being given these
statements at the national level.
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C. State members of the NCR-3 committee have also been quite convinced
during the peat two years that the interetete correlatfon work is being
under emphasized. This is receiving consideration at the present time
in the choice of our next regional project. We will probably try to
move 80 a8 to help correct this imbalance in the National Cooperative
Soil Survey. However, our present reeources  and personnel are not
sufficient to rectify the situation in our region.

D. NCR-3 has also responded to a request from NCR-55 (microbiology) to
designate representative coil series for study in the region, Three
series have been designated in each State and priorities have be&n
suggested for their microbiological characterization as time and
resources permit. We plan to help select sites for sampling as NCR-55
indicates it is ready to initiate those studies.

NCR-3 committee members are: A. R. Aendahl;  J. K. Ableiter; 8. F. Arneman;
0. W. Bidwell;  J. A. Elder; F, D. Hole; 8. Holowaychuck; R. T. Odell;
H. W. Omodt; P. P. Riecken; C. L. Scrivner; H. P. Ulrich; F. Westin,  chairmen;
and B. P. Whiteside.
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Report by the Land-Grant College Repreaentetive
of the Western Region

Mayaard A. Fosbarg

The Western Soil Sur-vey  Work Group made the last’assignmento  last January 28.
1964, for completing the manuscript for the “Soils of the Western United
States.” This publication was completed and the distribution to the contri-

I buting states medc the first of December, Tba otates  outside the ,western  states
should have received their copies just recently. For anyone outside the
western states who is interested in getting a copy may write to: Warren Starr,
Department of Agronomy, Washington State University. Those people within the
western states will hava to obtain a copy from the soil survey representative
at the land-grant university in their state,

The map and manuscript has been reviewed with you before but I will quickly
summarize some of its msin  features.

There are 13 color groups on the soil association map representing groups of
simflar soils regions. Tha subgroups or lower level of generalization are
essociations of clooely related great soil groups. The map units of each level
of generalization is described. The genesis and morphology of. soils and
relationships between soil occurrence and other landscape features are treated
for the regions. Kinds of 80110,  their proportionate area, assocfnted  physical
characteristics of the landscape, and climate are described for each soil
association. Native vegetation, present land use and needed management is
given. Thirty-six great soil groups and eight miscellaneous land ~types  are
described. Their occurrence, distribution, and relationships  to physiography,
climste,  and vegetation are discussed. The great soil group concepts represent
currant thinking in the western states,

This publication has bean sponsored by the Western Soil Survey Work Group,
financedby  the agricultural experiment stations of the land-grant universities.
Rowever, this is prepared jointly with the state soil scientist of the Soil
Conservetiou Service.

Future projects for the work group were discussed at our Seattle meeting with
the WesternRegional  Technical Work-Planning Conference for Soil Surveys
January 28, 1964.

Suggestions included:

(1) A detailed morphology and genesis study of selected great soil
groups cormnon to most western states.
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(2) An interpretation project studying the climatic influences and
testing the homogeneity of soma of the great soil groups based
on the Western Soil Association map.

(3) Develop a manual for iaboratory and other technical information
about the great soil groups of the regional map, including sets
of slides. This could be a very useful manualtir educational
purposes.

(4) Consider soil monographs based on the regional great soil group
me. Boundaries for the soils included in a monograph could be
based on suitable physiographic units.

(5) Develop a uniform set of nomenclature and illustrations for
geomorphic units of the landscape that are associated with soils
in the western states.

The Western Regional Technical Work-Planning Conference for Soil Survey was
held in Seattle, Washington, January 28-31, 1964. The following committees
were set up for the 1966 meeting.

Committee No. 1 - Series, types, and phases (application of new
classification system). Ellis Knox, Chairrun,
Oregon State University.

Committee No. 2 - Soil survey maps and publications. Rudolph
Ulrich, Chairman, SCS, Portland, Oregon

Committee No. 3 - Soil structure. Stanley A. Buol, Chairman,
Arizona State University,

Committee No. 4 - Soil surveys on range and forest lands (guides
for surveys). J. A. Williams, Forest Service,
Albuquerque, New Maxico.

Cosnnittee No. 5 - Climate, soil classification and interpretation.
R. J. Arkley, Chairmen, University of California.

Committee No. 6 - Organic soils. Fred Schlots, Chairmen, SCS,
Seattle, Washington,

Committee No. 7 - Made or shaped soils. E. A. Naphan, Chairman,
SCS, Reno, Nevada, ,, _,,

Committee No. 8 - Soil surveys on urban and fringe areas, design
and interpretations, J. U. Anderson, Chairnan,
New Mexico State University.

Committee No. 9 - Benchmark soils 



a Research Work Group - M. A. Foaberg, Chairman
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Western Soil Survey Work Group - M. A. Fosberg, Chairmen
Stanley Buol, Vice Chairman

The Western Regional Technical Work-Planning Conference for Sofl Surveys will
be held at Denver, Colorado, January 1966.

Dale S. 
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3.

party leader, and the branch chief in our regional offices. If these
people clearly understand their duties and responsibilities, it
should tend to create a closer knit working team in which all members
understand the importance of the jobs they are performing.

We intend to adopt standard formats for our Field Soil Notebook, Soil
Management Reports, and Soil Survey Reports. It is our feeling that
formats are no tests of the ,skills of a report writer, but that a
well written report, using good English and requiring complete coverage
of subject matter is a far greater mark of high attainment for people
who write reports. It is emphasized here that there will be close
integration of reports by the Forest Service and cooperating agencies.
On the other hand, it nhould be recognieed that it is deeirable to
vary somewhat the kind of report that deals with mountain lands in
comparison to reports dealing.primerily  with cultivated lands. This
topic and table formats will be discussed with the SCS Washington
editor for soil survey reports and others in the Washington office.
It is emphasized that our objective in this matter is for the attain-
ment of greater efficiancy  and better quality soil survey reports.

To date only three reports dealing with National Forest lands have
been published since 1958. Two of these reports, namely, the Trout
Creek and Frszier  Alpine Areas in Coloredo, were completed surveys
previous to the start of the program. The third,area is Rabershim
County in Georgia. A portion of this county includes National Forest
lands but it ie only one of five counties included in a Ranger
District which wa8 surveyed by the Forest Service. It should be quite
clear to all concerned at this conference that this publication rata
could backfire severely and it would be very easy to say that pub-
lisbed soil survey report6 were not needed at all. We hope that this
can be corrected by more publications in the near future. It is the
published report6 that hold the entire program together. Without
them there would be no national standards for classification, inter-
pretations, etc. Instead there would ba 50 different surveys, each
with its~ own methods and procedures, etc., and no national compilation
of data at all.

4. We still have a number of problem8  dealing  primarily with phase
classes and nomenclature of phaeas.

(a) We need to constantly examins  the significance of slope classes
in relation to the kind of management practiced on different
lands. For example, the class limita eotablisbed for cultivated
land are totally inadequate or not needed for lands on steep
mountain 8 lopas. We continue to have problems between ourselves
and our cooperators regarding slope class limits that fit the
capability classification and interpretations, but that are
meaningless with respect to the suitability interpretations
needed by the Forest Service in mountain and forested lands,
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Rocky and stony phases is a problem needing urgent attention
since a vety high proportion of the lands managed by the
Forest Service are rocky and stony. The classes  discussed in
Randbook  18 appear to be irrelevant for our management problems.
Not only era eons problems in mountain lands not covered at
all by the present phase classes, but the quantitias~of rocks
and atone8 in mountain lande have far different degrees of
significance than for other lands.

Land shapes. There is and will continue to be a need’ to
recognize certain land forms or land ehapes in mountain lands
that are highly significant to the u8e and management of those
lande. So far, land form phases have been largely rejected
by the correlatora but this does not limit the significance
of these phases to kind of management practiced in mountains.
We need an objective and standard type of nomenclature to
handle the subject of land’forms.  Reluctance to recognize
land forma at the phase level appears to stem from thair
misuse in the early days of the survey when geology and land
forms were accepted aa mapping unit boundaries in lieu offs
actual boundaries of taxonomic  unite,

(b)

(4

(d) Aspect and elevation, In many pieces differences in aspect
and elevation result in different soils. but in other place6
the differences are less than can be recognized at the eerie6
level. Nevertheless, they are significant to wildlend  menage-

‘: I;.~..ment  and the growing of native vegetation. P e r h a p s  +a
measurement and evaluation of soil heat may provide some
clue to this problem, Certainly It is one that should be
given more attention and-study in mountain lands.

5. The.use of specialists in soil management service activities is 1
increasing but~not  as rapidly ae it should. Soma regions have more:
work than they can do al& this line whereas other regions have
practically no requests .for’assistanc*. This kind of activity wa6

specifically established’id  the beginning of the programto take care
of urgent and pressing~problems  involving soils following,,euch
calamities ae forest fi+efs;floods, and for other purposes such

,ea.tree planting, road location, etc. We feel that the staffing
of people at this level will be very advantageous to the management;
people and it will permit ue to keep soil scientist6 ‘continually -,
occupied with soil surveys.

We continue to strive for tw0 GS-12 soil management people for T
each region. Although we have financed the positions and the jobs

-are available and urgent,“we have succeeded only in one or two,
instances of having reached the goal of these two full time
specialists in a region,
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6. We have not yet sufficient headway in getting soils used at the
multiple-use planning level. Some areas have been planned on this
basis with complete satisfaction and a good carryover from one Ranger
to the next on the same District. We have surveys in many area*
which apparently have not been used to tboir fullest extent. The
planning emphasis appears to be on “people needs” at the Ranger
level. What this means is that the planning is done on the basis
of publicpressure rather than on a knowledge of the total potentials
and productive capacity of the soils for the entire Range District.

We seem to have made somewhat better progress in the use of soil
information at the project or the work level. At this level infor-
mation has been used in nearly all major activities, such as timber,
engineering, recreation, wildlife, gracing,  and on such intensive
use areas a* nurseries, seed tree orchards, experimental areas,
etc. Engineering has for the most part made more effective use of
soil counseling than have other major activities. There is con-
siderable interest and activity on the part of the experiment
stations to have their experimental areas mapped in detail as a
basis for assisting them in making interpretations from their
research +esults.:  The reverse of this is true foradministratively
established seed tree orchards and nurseries where essentially no
information has been sought or used previous to establishment of
these areas. Likewise, timber management apparently is among those
who have made the least use of soil information, despite the fact
that such information could probably benefit their program more than
any other activity of the Forest Service.

Training and Uses of Surveys
.‘I ,,.,. ~,~~ ,I

We continue the search for better and more efficient ways to train admin-
istrative and management people to become familiar with and use soil
information in their activities. In the past this has been done directly
by soil scientists, but the level of talent required for teaching diverts
our best people from other pressing duties of the soil program for which
only they are trained, Direct teaching is also a very expensive
procedure since it take8 the talents of the soil scientist a8 well a8 the
full time attention of administrative people for a considerable period.

To be more effective in this kind of instruction we are preparing a
programed inStructiOn.course  for training administrative people, In
this ,manner,~ self-training will be possible. It will also be possible
to distribute the training material to the different Forest Supervisor
Offices for their own training without the presence of soil scientists.
We will know more about the efficiency of this procedure within another
year.

.~.
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Technical Trainfug  for Soil Scientists

We continue to avail ourselves of technical training in such fields as
correlation, report writing, etc., extended to us through the courtesy
of the Soil Conservation Service. We appreciate thfs training opportunity
since we are in no position to conduct such schools at the present time.

The advanced training in soil science offered at Cornell University has
now been extended to all of our regional leaders and some of our second
line people. We hope that this kind of training will continue since it
fills au urgent and critical need for technical workers who have been
out of school for a period of five years or more.

We currently have one man doing
Forest Service Research two men
working with us on surveys. We
for the entire Forest Service.

graduate work. We have transferred to
with Ph. D. degrees who were originally
think this is a good and profitable move

Plans

We have good and strong plans in the Division for moving ahead with the
soil program on an integrated basis with other activities of the Division
of Watershed Management as well as with other phases of activities within
the Service. We Li’e, of course, faced with the sams limitations in this
respect as are other agencies; namely, personnel ceilings and lack of
funds to employ people adequately trained to do this kind of work.
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Educational Methods Used by States for Introducing Soil Surveys

E. J. Williamson
Federal Extension Servfce

It is indeed a pleasure to attend and participate this week in the National
Technical Work-Planning Conference of the Cooperative Soil Survey, When
Mr. Hockensmith approached me several weeks ago regarding the possibility
of discussing “Uses of Soil Surveys by the State Cooperative Extension
Service,” I soon realized that our office files were quite inadequate for
the task. Consequently, I asked the State Extension Conservationists and
Soil Specialists to review briefly the State educational programs which
they have found to be effective in alerting the public, urban as well as
rural, to the uses of newly published soil surveys.

While educational methodology varies to some degree from one State to the
other, it is interesting to note the similarity in techniques being used
by many of the States. A decade ago, not much more than the agricultural
potential was considered; today there iri considerable interest in the use
of soil surveys by many nonfarming groups.

For instance, in Maryland the Extension Service cooperated with the Soil
Conservation Service and the Agricultural Experiment Station in the last
five soil survey reports by conducting educational meetings in each of
the five counties. The Extension Agents sent circular letters to a selected
group of public officials, business and professional people, inviting them
to an educational meeting on the new county soil survey report, Separate
meetings were conducted for the farmers. The major uses of the reports by
Maryland have been In analyzing farm businesses, planning crop rotations
assisting with the development of adequate water supplies and drainage,
assisting nurserymen, counseling sod growers, and working with urban
developers, city planners, realtors, and bankers.

South Carolina reports that seven new county soil surveys have been released.
At the time each of the new survey reports was released, a meeting was held
involving the following people: all county agricultural workers; district
foresters; highway, city, power and other utility engineers; health
department personnel; looal legislative delegations: banking, building and
loan, and other lending agency personnel; farm and civic leaders; and
county and district school superintendents. About half of the program
time at these meetings was devoted to informing the group about the
different uses of the soil survey reports, with the remainirg  time spent
on learning how to use the raporta, Soil survey rcporta wore  distributed
at these meetings. Since the release of the seven new county surveys, a
number of other counties have expressed considerable interest in expediting
their county field work toward earlier publication dates, Several have



offered to appropriate extra county funds above the already appropriated
State funds to speed up this work, Many of these counties are realizing
the value of the reports to their tax reaaBeBBumnt,  zoning band urbaniea-
tion problems. A leaflet, entitled “Soil Survey Report--How it Concerns
You,” has been prepared for State distribution to alert the State
regarding the potential ueeB of Boil survey reports.

The Boil survey educational program in Texas begina during the time of
the field work and collection of the eoil survey data. The local soil
conservation district, in cooperetion with the Soil Conservation
Service and Texas A & M University, hosts a meeting for the key agri-
cultural, business, professional and official leaders of the county.
The purpose of this meeting is to acquaint the leader8  with the survey
and develop a plan for insuring that the county inhabitants are aware
of the ttoil survey work and its progrees. On completion of the survey
and prior to publication release, a core-action group is formed to plan
county educational meetings on the uee and distribution of the coil
survey report. This action group includes  representatives of all agri-
cultural agencies and key county and organizational leaders. A program
is formulated to include leader familiarieation, community meetings,
toura, field days, promotion and the “88 of maBa media facilities. In
the State of Texas, .highway construction people probably make the
greatest u8e of soil surveys Outside of agriculture, with pipeline and
petroleum related industries next, followed by banking and business
people and real estate d.WelOp;snts.

Iowa reporta that as newly published county soil surveys beccme  avail-
able, Extension and the Soil Conservation Service in cooperation with
the soil conservation districts and other local leadership conduct
educational meetings in the county, usually on a township basis, to
acquaint the rural people with what they need to know for effective use
of the report. Separate meetings are held for professional worker6  and
nonfarming clientele, This approach has been used in eleven counties
during the past five years with excellent succcB8.  A leaflet. “The
Spot!.ight  is on Iowa Soi.ls,” vBB cooperatively written and released
Statewide by the Soil CcnservBtion  Service and lows Stnte University~to
acqueint the general public with the current uBeB made from soil surveys
in Iowa. One of the most rapidly growing “888 of’eoil surveys today in
Iowa is by aase8Bors  and taxing bodies. In a number of cases,  counties
are making  sieable monetary contributions to hBBten the comp:.otion  of
surs-cys in the interest of eetzblishing  a more equitable and realiBtic
tax tase on agrizulturcl land.

In the State of Connecticut, the soil survey UBC?ge  is mainly that of
farm planning and BpeciBl needs by the State DBVelOpent  Commission,
the Regional PlB,nning  Agencies, and Town Conservation, Planning, and
h’iing  cO~ini,SSi~2B. Cnly one county of the eight countiee of Connecticut
has a publ-:ahed  ~!:il survey to date; however, another is in the pct:li-
cation process vr.th the remltdng six counties in varic~s  stages of work,
two of which are neariug  conylction.
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In Pennsylvania, the method used for alerting the rural and urban upera
of newly released soil survey reports is vary similar;to the methods
used in Kansasand New York. A meeting is held with community leaders.
and includes pl,anning commission members, health department officials,
county commissioners, school board members, highway officials, etc.
The main emphasis at this meeting is on how the report can be used in
community planning end development. A different meeting is held for
those with agricultural interests-- farmers, district supervisors, ASCS
and FUA personnel, etc. At both meetings, the various sections of the
report are highlighted and explained relative to the many uses and
implications. The number of people appearing on the program is kept
to a minimum. Usually, the Extension Agronomist, State soil conser-
vationist and the soil scientist responsible for the county mapping are
involved along with the local work unit conservationist and county
agent,
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this time, a small leaflet is developed, briefly expiaining  the need
for a new soil survey and the various uses that can be made of the
report, once it ie available for distribution. (Example, “Mahoning
County--Soil Survey.“) Another important aspect of the Ohio program
is the progress report that is developed during the interim of county
survey work. (Example, Progress Report No. 24. An Inventory of Ohio
Soils--Warren County.) This progress report provides factual informa-
tion on soil resources of the county to the people and provides an
opportunity for making some of the information available for use during
the survey or shortly thereafter.

In deciding on future progressive survey areas in Indiana, 
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Curtis McVee
Bureau of Land Management

Prior to specifically discussing the ~88 of soil surveys by the Bureau of Land
Management, I would like to discuss some recent developments which have affected
the Bureau’s Resource Management Program,

The 88th Congress passed the Classification and tiltiple Use Act, P.L. 88-607
together with other milestones of conservation legislation affecting the
477 million acre8 of public lands administered by the Bureau of Land Management.
This act recognizes both the complexity of multiple resource 
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Currently the Bureau is developing a planning eyetem which we hopa  will meet
this goal. Planning unite which contain public landa having homogeneouo
characteristics and uee patterns are delineated and the development of long-
range plans will bo initiated this year. Initially, these plans will concen-
trate on resource demands, rwourca management  and development needs and
potentials.

Initially these plana will utilize whatavar invantory infoneetion  is available.
Forage surveye and range condition and trend classifications are completed for
moat public lands, theee include external soil charactaristice. Forestry and
tieher  surveys are currently being completed. Both a recreation and wildlife
inventory ie in progrek. A mineral’s inventory is essentially completed.
Soil  surveys of various types and intensities are available in a fev areas.
In many situations, the plan will rewgniee and schedule in a logical sequence
the gsthering  of additional resource information.

However, tha Bureau has responsibility to conduct e going management and
improvement program, which must gc on,aimultanaously  with the long-range
planning function. For example, the first problem facing our range managers
is to continue development of a grazing program to properly utilize the
existing forage. This ie accomplished by utilizing:

1. Initially a range survey

2. P e r f e c t e d  b y

a. Actual use and ;itiiieatlan  records
b. Condition and trend data
c. Allotment analysis including soile information.

As management intensifies, the manager will’becoma  more concerned with the
potential of a given site for additional forage production. Because of
practice limitations, certain areas are not presently susceptible to the intro-
duction of improved forage plents. Because of experience, many areas can.be
selected for certain treatments by gathering only 8am-e of the mo6t basic typa
of soils information utilizing a simple reconnaissance procedure. Other areas
where experience is not available and critical problema exist and wber? large
investments in intensive conservation practices are programmed, the resource
manager must have the best and most accurate resource  information obtainable
upon which to base his decision.

In an effort to broadly identify one of tba typical problems facing the Burkau,
we recently completed whet we call a “frail lands I0 inventory identifying over
six million acres of public lands which are in very advanced stage6 of erosion.

Special emphaeis will be placed on designing management programs  for thasa
area*. AB ~WC.UZ~~  inf~r-~mti~~~  IS pet-f~r~d.these  plena wil l  become m o r e
precise.
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a Soil surveys are being  obtained by the Bureau of Land Management in areae whfch
have an apparent potential for intensive conservation treatment and where
critical edaphic problems occur. Generally, these are by contract arrange-
ments with the SCS or some research institution. Engineering and construction
types of soils analysis are utilized, and the Bureau conducts soil investiga-
tions in localized areas, prior to the installation of conservation practices,
to help determine potentials and to classify lands for various uses including
the production of agricultural crops.

A resource manager faced with making daily management and development decisions
knows that it is impossible to have too rmch resource information. However,
the limitations of manpower and funds-- lea6 than four cent6 per acre per year
for range management and soil and watershed development of the millions of
acres--often dictate that the manager is inadequately informed and must
substitute judgment and experience.

The three pilot BLM-SCS soil surveys, one each in Montana, Nevada and New Mexico
have been completed. Basically, the purpose of these studies was to become
familiar with procedures and evaluate these on public lands. Baeed upon this
experience, the Bureau has made several decisions:

1.

2.

0

3.

4.

Not to enter into an intensive soil survey program for a.11 public
lands at this time.

Soil inventories will primarily be limited to areae proposed for
long-term multiple resource management and where soil surveys
will furnish additional informati.on needed to solve critical
soils related resource problems. Costa of aoil surveys appear
prohibitive when considering all lands administered by BLM and
our personnel and money budgets.

Cur soil survey staff report also recommended the development of
the soil science technology within the Bureau by placing a
trained and experienced soil’s man on the BLM Washington office staff.

The staff report recognized that the Bureau has an immedtate  need
for a soil survey method--probably reconnaissance--which could
gather only the very essential type information suitable for the
majority of our programs at the present intensity of management.
This method could also identify problem areas and it should be
complementary to other BLM resource inventories.
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Coordinated Slide and Tape Lecture
by

Jam.8 D. Simpson
Bureau of Indian Affairs

A coordinated slide and tape lecture was presented that reviewed the
activities of the Branch of Land Operations, Bureau of Indian Affairs.
The presentation emphasized the me of soil and range inventories in
resource use and management.

Special attention was focused on the need for greater emphasis by all
levels of the administrative and technical staffs to put into effect
the basic idea that lands are different, and because they are, they
need different uee and management. This basic idea applied in the form
of establishing, 88 nearly 88 possible, land units that are uniform
in nature is a fundamental step in increasing the efficiency of farm
and ranch operations. Such efficiency improvements are essential if
agriculture is to be successful in its competition with other industry.
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Use of Soil Surveys in the Bureau of Reclamation

Harold L. Parkinson

I appreciate the opportunity to be with you this week and to discuss briefly
Borne  of the Bureau of Reclamation uses of soil survey work. In a way this
metiw  is like “old hoir# week for me a8 I spent the first ten Years of
my adult life working in soil survey activities for the Soil Conservation
Service. I have seen several old friends at this meeting and look forward
to meking  many new acquaintances before the conference is over. Mr. Maletfc
regrets that he was unable to attend and extends his best wishes for a
succeseful conference.

Ae most of you know, the Bureau of Reclamation activities are in the 17
Western States. We are engaged in planning, constructing, and operating
single and multiple-purpose water resource developwant projects. We perform
land classification surveys as a part of the investigations involved in
planning irrigation projects. At previous meetings we have described the
principles upon which our land classification is founded. I will take this
opportunity to describe the flow of work involved in our land classification
and to show the uses made of coil survey in this process.

I have prepared an exhibit illustrating the usual flow of work aseociated
with an economic land classification and a determination of the irrigable
area. As you can see from this display, the flow of work has been divided
into four lines to reflect the various items of work being accomplished.
The top line shows the work can be braodly divided into pre-survey. survey,
and post-survey activities. The second line shows that the pre-survey and
survey activities are all designed to establish arability of the Land, while
the post-survey activities are directed toward establishing irrigability.
The latter activity is a period of plan formulation, The third line shows
the summary of work items in the land classification. The bottom line
includes some of the more important details involved in accomplishing the
items shown in line three,

Arable land is defined for our land classification somewhat differently than
normal. We define arable land as:

“Lend which, in adequate sieed units and if provided with the
essential improvements of leveling, drainage, irrigation facilities.
and the like, would have a productive capacity, under sustained
irrigation to meet all production expenses, including irrigation
operation end maintenance costs and a reasonable return on the
farm investment; to repay a reasonable amount of the cost of
project facilities; and to provide a satf~sfactory  level of living
for the farm family.

_
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“The irrigeble aree comprises that portion of the areble area
vhicb is subjr:t to farm use under ultirmte development of the
project or un t under construction. It is determined~uithin  the
arable area bf consideration of any limitations imposed by water
supply, cost of facilities, and service to specific tracts.”

In other words the arable lends are those suitable for irrigation end the

2

irrigable  lends are the particular arable lands included in the project
plan. Looking back at the exhibit va see that the first six steps in our
land classification are involved in the initial inspection of the area.
Thase steps are taken to acquaint the soil scientist and the agricultural
economist with the general soils, topography, physiogrephy. and drainage
conditions. At this time we try to locate and inspect suitable correla-
tion areas where irrigation is being used on the common soils occurring
in the project area, Determination of the methods of irrigation which will
be the basis for the classification specificetions,  the anticipated irri-
gation’lebor requirements, lend development costs, and the’product~ive
levels are also important steps in the initial inspection. In the second
phase, shown on the exhibit between nunbars 6 and 12, we secure all avail-
able soil survey date. In addition, we order our base maps, secure data
on the climate, end evaluate the quality of irrigation water. If data on
water quality are not availabla, steps are taken to secure such data.

In the next phase, numbers 12 to lg,..the  lend classification specifications ~’ -
are developed, It is et this point that farm budgets are made and the
payment capacity of the principal lends are determined. If.aveilable, we
use soil survey data at this time to appraise the distribution of soil ‘1’ a
bodies located in the project area, We also secure a preliminary estimate
of tts Ok&P. charges for the project so we have a reliable basis for
establishing the minims1  permisoible  productivity levels and the maximum
land development costs which may be included in the arable area. The next
step in this phese is to relate productivity to physical characteristics.
In this step we are making a prognosis of future productivity under a
vastly changed  soil-moisture regime. At this point any available soil ,.
survey data aro very useful in our interpretation of soil water reletion-
ships. In addition, the soil survey data provide valuable clues on the
location of lands on which problems may be encountered, Present and
future water table conditions  are given careful attention et this point.
Control of a water table with irrigation is often very costly under circum-
stances of slowly permeable substrata materiels. If conditions indicate
a water table is apt to develop under irrigation, careful thought rmst be
given to the meximum height it can be permitted to rise. This height has
an important bearing on productivity, project construction costs, farm
development costs, and project feasibility.

Pertinent soil survey date are applied to determine the area1 extent of
the important soil differences. Soil characteristics which appear to
limit productivity because of soil-water relationships are carefully studied
by appropriate in-place field tests and the results correlated with labora-
tory studies. Where detailed soil survey data are available and supported
by laboratory characterizations, our studies are expedited.

,,
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Lad development coat estiumtes are an important part of land classifica-
tion survey. Good quality topographic maps are essential for adequate
appralsala. Out land classification specifications show a ps~issible
rang@ in value, expressed in dollars, for each land class. Soil survey
data are thus useful in appraising the maximum permissible Cuts which  ~60

safely  be made and as support for productivity levels which can be
anticipated after tk land forming is complete.

&sin~g@ studies are a necessary part of land classification and arsbilfty
Cannot be established until these studies are completed. The estimation

3 of the rise and fall of a future water table necessarily requires consid-
erable data from deep borings. These esteblfsh depth of present water
table, slope of water table, depth of barrier, continuity of aquifers, and
noncapillary porosity. Pump-in and bail-out tests are made In represents-
tiv3 areas to establish the in-place permeability rates.

I will not go further into details concerning our classification at this
time. However, as you can see from the exhibit, wa classify the land,
review the classification, determine the arable acreage, prepere maps and
exhibits, and write our reports. An important part of each Land Classi-
fication Appendix report is a presentation of the soil survey data,
particularly descriptions of the more important soil series and types.

The soil survey has been and willdonttnueto  bo used to facilitate and
improve land classification. The newer type soil survey reports which
have been released during the last few years are more useful than older
reports. Land classification costs can be reduced where good soil survey
data are available. We believe that the following problems need additional
study for mutual benefits,

1. More research is needed to characterize the changes in
mappable characteristics that occur on soils with irrigation.
This could include such conditions as silty irrigation water,

variable water table levels, increased organic matter accumu-
lation variations in water quality, land forming changes,
changes in pH, changes in lime accumulation, and other similar
items.

2. Quantitative studies are needed which relate soil character-
istics to soil qualities under irrigation.

3. Many more studies are needed on drainage than are now avail-
able. How high can a water table be maintained under various
conditions of cropping and recharge conditions without serious
soil deterioration? How tolerant are various crops to
fluctuating water table conditions? We have contacted many
sources on this and have found a very wide range of opinions.

4. The effect of slope on productivity unqr irrigation also
needs further study.
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The acreages slated for the various projects are very approximate, and
represent the estimated ultimate irrigable acreage. In most instances,
classification work extends over a period of several years if a large
acreage is involved, In some instances most of the claooification work
has been completed prior to FY 1966. ,~

With this brief background I will read the work program.

Arizona

California

0
Colorado

Idaho

Montana

Nebraska

Nevada

&B

BURgAll OF RKCIAMATION
Proposed Land Classification program

PY 1966
Approximste

Pro_Lect or Unit Servica- - Acreage

Central Arizona
Upper Gfla River Resin

2

2

i:
3
3

North Coast Project-English Ridge
Unit

North Coast project-Knight6 Valley
Unit

East Kerns Project-Antelope Valley
Amargoea River Basin
Soregoa Valley
Morongo-Yucca Valley

7

4
4

MRB--Upper South Platte Unit

Sear River’ Project
Burns Creek

7 MRB--Marc& Du Cygnas River Basin
7 MRB--Kaw Division
7 MRB--Wilson  Unit
7 MKB-Kipp Unit
7 MRB--Scandia  Unit

6 MRB--Maries-Milk Unit
6 MRB--Nil  Montana Basin Survey

MRB--Elkhorn Unit
MRB--Big Blue Unit
Mid State project
Nemaha River Basin Unit, M.R.B.

Washoe Projact--Newlsnds  Extension
Moapa Valley pumping project F&S

SUPPl
SUPPl

SUPPl

SUPPl
SUPPl
F6S
F&S
F

s

F&S
S

F
F&s
P
F
F

F
F

F
F
F&8
F

F&-S

1,150,000
12,500

49,000

156,000
500,000
316,000
26,500

1

12,400

30,000
528,000

40,000
70,oQo
25,000
7,000

20,000

?
?

50,000
40,000
150,000
30,000

150,008
9,300



state !a

North Dakota

Oregon 1
1

Oklahoma

South Dakota 6

Texas 5
5

Utah 4
3

Washington 1

Wyoming 7

Prolect  or unit

0

Garlton Division
Molalls Division

0

hRB--0ahe Unit

Sinton Unit
Lower Rio Grande Valley Unit

Bear River Project
Dixie Project

Yakima Project
Supplemental Storage Division

MRB--la Ptele Unit

6
Approximate

SZXice Aerearrs

F 27,500
F 160,000

F 495,000

F 200,000
F 250,000

S&F 30,000
s6F 20,000

S '460.000

F 6,000

.

/

In closing, I want to thank you for this opportunity to discuso some
aspects of our land clasaiflcatlon  with you. I am looking forward to
participation in the coumitteo meeting. Thank you.

Yl
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Reduction in Participation by the Buraeu of Public Roads
in the National Soil Survey Rogram

Adrian Pelsner

I am going to speak to you on what I consider to be a rather serious subject--
reduced participation by Public Roads in tha National Cooperative Soil Survey
Program. Public Roads participation in the National Soil Survay Program has a
long his tory. It began in the early fifties after ao exchange of correspondence
between the Department of Agriculture’s Chief of the Buraau of Plant Industry
and the Department of Commerce’s Commissioner of Public Roads. At first,
cooperation by Public Roads provided all the assistance in the preparation of
engineering information and the testing of soil samples for evaluating the
engineering properties. Later on, the cooperation was expanded to include most
of the State Aighway Departments. Through the coshlned efforts of State soil
scientists and Public Roads officials, wa now have 39 State Highway Departments
cooperating in this work. The fact that eo many highway departints  are
cooperating in the program and using the information indicates the high regard
most highway engineers have towards it. The information the engineering section
contains, such as tables of test data, estimated properties of the mapped soils

esnd their engineering interpretations can be extremely valuable. As more and
more areas of the United States are covered by soil survey reports, the program
will assuma greatar and greater importance to highway engineers.

Why than is the Bureau of Public Roads taking steps to reduce its participation
in the program? There are two answers to this question. First the work, from
our viewpoint, has now graduated from a research-oriented program to an
engineering or operational program. We feel that the type of information

wntained in the engineering sections has proved  its value and that the methods
are well established. In addition, the format for reporting test data,
estimated engineering propertiea and the engineering interpretations is also
well established. A highway oriented user should not have a problem with the
contents of the engineering section. Rie major  problem, if any, would be lack
of coverage in the particular area with which he is concerned. Since the
research phase has so nearly faded out of the picture, we believe our
participation should be reduced.

The second 8nswer  to the question of our reduced participation in the program
is simply a matter of staffing. In a recant analysis of our soils personnel
time, a 12-week  period was chosen at random. The analysis revealed that ten
research personnel dfrectly concerned with this program had apant approximately
50 percent of their available time on it. Furthermore, whan  considering the

combined efforts of the entire soil research staff, this one program used
20 percent of all available man-hours. Wa have concluded that we simply cannot
spend this much tima on one program,

*



As some of you may know, the Bureau of public Roads ~ponsore  research by the
State Highway Departments through its BPR program. This program’has grown
very rapidly. The Bureau of Public Roads now has surveillance responsibilities
for research and development having a total value of approximately 20 million
dollars. In the soils  research area alone, we have had an increase .in ~’
surveillance responsibilities of well over 100 percent in the past three years.
In addition, there are many at-688 of the national highway research program that
require a basic approach. Soma of the needed basic research does not fit in
the HPR program. It is, nevertheless, extremely important and the Bureau of
Public Roads should be actively concerned with it’through its staff research.
These two problems, survefllance  of research reeponsibilitie~  and the need for
staff research, have contributed to our decision to reduce,our participation
in the National Soil Survey Program. Another ,factor in our decision is the ~:
fact that, with our responsibilities and work load increasing, our staff has
been decreasing.

The Bureau of Public Roads has no intention to separate itaclf entirely from
the National Soil Survey Program. With the assistnnco  of c,u.r field offices we ,’
intend to continue our efforts to induce all of the State highway departmente
to cooperate in the program and we, in the Washington office, will be available
to provide consulting services ae needed. ., ‘,

Our reduction in participation should in no way be thought of as a reflection
on the value of ‘the program. Most highway  engineers that have had contact with
the engineering sections of the soil survey reports are convinced of their
value. On behalf of these engineers, I should like to take this opportunity
to recognize the effectiveness of the State aoil scientists  ‘and the offioials ‘.
of the Soil Cdnservation  Service, and call attention to the important help they
have given to the highway engineering profession.
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Dow Planners Use Soil Surveys

John R. Quay

The best layed plans of planners sometimes have to be modified between
the time they are prepared and the time they are put into action. This
speech is an example. As some of you are aware, there was a meeting of
SCS personnel last week in Philadelphia. The purpose of this meeting was
to explore urban uses of soils information. I had planned to use some
of the knowledge that I gained as part of the text for this talk. I had
also planned to write this speech last Sunday afternoon. As copies of
the local newspaper will show, mother nature had plans (and the ability
to carry them out) that directly influenced my plans. The Saturday sleet
storm took down trees and power lines in our area and instead of spending
Sunday afternoon writing a speech, I spent it in conducting an expariment--
trying to convert the heat calories of red oak fireplace wood into RTUs
for space heating. Although I do not have the usual charts, graphs.
calculations, etc., to back up my conclusion, I can assure YOU that this
is an inefficient way to try to heat a house.

The speech that you are about to listen to will be ari ed-lib talk from
a rough outline that I prepared last night by the flickering light of a
fireplace fire i.n temparatures of about 400F. Obviously, it will be short.

Efr. Roy Rockensmith told me I had 15 or 20 minutes to discuss “How PlSntWS
use soil surveys.” last week I spent 20 hours listening to representatives
of nine States explain how soil surveys were being used by urban planning
authorities. I am not capable of summarieing this 20 hours into 2G
minutes. Also it would not be fair to people who presented this work.
However, I would like to assure you that the scope of this work ranges
all the way from projects Such as the seven-county Capa Kennedy Impact
Area framework planning that is taking place in East Central Florida and
the detailed mapping and planning project of southeastern Wisconsin
through the single county-city-township and village and even down to the
smell three or four-lot subdivision and in some cases to the individual
urben lot. The problems that are being dealt with range from the
“glamourous” or at least well publicieed  septic type disposal of sanitary
waste through to the corrosion problems of gas and other utility lines.
Even such “far out” projects as helping in the selection of sites for
hospitals.

I would like to confine my following remarks to a PAST--PRRSEVf--P
evaluation of using soils information  for urban and regional planning
purposee as I see them,
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In the past soils information, the soil aol0ncnca8. and other related
knOwledge ha8 not been used to the extent that it could or should have
been used. The reasons.for  this 0re,msny sod varied. Scale of maps,
interpr0t8tfOn8 of b88ic 8Ci8ntifiC date, availability Of d&XI, under-
standing of the problem, political and eocial climate for its u8e,
agenCies charged with r8giOnal r88pon8ibilitie8 in the pl8~1ing field,
trained soils end planning talent, ~eo~called cultural lag--the lag that
develops in a democratic sad bureaucratic society b8tween 8 demonstrated
need for ectton e&d the authority and resource8 to axecute an action
.program. AL1 of these have had 8 role to play in the creation of 8ome
of the urban and regional messes that our society has to deal wfth today.

T're 18 not much we a8 soil8 expert8 can do about mWt Of the pest
e%cept 88k.m. try to find the 8n6wer, and then try not to make the
8ame mietakes again today. We might meke mistakes, but please let them
be the mistakes of this generation and the thinking of tod8y's people--
not a repaat of the lest generation's mistakes.

Today the people are not only 88king for but I believe demanding that
8cms system of order and soms long-term beneficial relationship batwecn
mbn L%I% environment and the natural  environwant  in which it io being
pluO4 be 0stablished.  The recent increase in the number and scope.of
LocaL and regional planning -authorities is a good indication of this.
Tba people want 8 better physical environment. They hav8 made thio known
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3. The need for thin data is WOW--before complicated social,
political, and economiejuriedictions  are created and
maesive development programs ere initiated. The facts
BEFORE the decieion,  not after, when you can only eay “it
ebould not have been done that way.”

Aa to the future--I believe that urban soils work is going  to be another
great challenge to the soils specialist, Society recognizes your great
contribution in the field of food and fiber production. Although we
have an over abundance of many farm product6 in this nation, there are
meny parte of the world that need increased agricultural production if
all of the peoples of the world are to be adequately fed and clothed.
Your know-how  ie available and can be applied to these problems in
other parts of the world.

But how do we fit our cities into the natural landscape? Wow do we
fit them in and make them vork? Wov do we sculpture our cities 80 that
they take a shape and form that respects the basic and unbreakable laws
of nature? These are come of the questions that the aoil scientist is
going to have to help society find the answers.

Your skills have helped reduce tbe man-hour needed per unit of egrfcul-
tural production and has made available much of the population of the
urban areas. In a aenee your skills are going to be required in the
aolving of a problem that they helped create.

In order to find the answer to ao~ of the above posed queetiona, I
believe that we are going to have to view come of our natural resource
problema  from a new vantage point,

There will be more emphasie placed on being part of a planning team.
Our urban complexee  and modern technology heve bacome 80 complex that
it is too xuch  to expect of any one man that he have all of the tech-
nice1 knowledge that has to be used today.

There will be more emphesit,  placed on regional problema and regional
investigations. We are our brothers keepers and nowhere does this show
up more than in our urban areas. A decision by a men 50 or 100 miles
from your home may polute your water supply or even take it away from
you. It may kill off your vegetation or flood you out of your house or
job. We have to look at these problems on a regional level.

There will be more emphasis placed on total natural resources of the
environment, The relationehips and interplay between different natural
resource8 has to be better understood in our urban areae.
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There will ,be ,Wre emphasis .plaoedd:  on the problems,of  ,the comunity and
a greater effort..made,  to -relate the actions-of the individual property
owner to the comaunity as -a ,whofai : 2:~~  :’

If we are to even solve soueof thesenroblems,  we are going to have to
emphasisa  the preproblem  approach to this kind of work. It can be said
that planning is nothing more and nothing Las6 than prevantative’rnedlcine.
The doctor knows that the human being is susceptible to smallpox and,
therefore,  ‘recommends that ,the patient bs’ inoculated -against the disease
BEFORE he is exposed to it. The planner,knowsthat  the house built on
paat will fail to serve society well and,economically--that  it will very
soon become a sick patient in tha hospital ,instead of a bealthy produc-
tive member ‘of society. ., .i

,‘.
The soils specialist will have to inform soctety as totha whereabout
of the nest holes of future urban blight as well ~8s the location of
future iwe hope) urban gardens of Eden.

: i

‘Thank you, gentlemen.
., ,

.,. ‘,

,.

,.,
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Report of the Committee on Technical Soil Konograpbs

Tbe following meubere of the national committee on tacbnical  aoil mnogrepbs
met with the chairman on Tuesday  amrniug  and afternoon: k R. Aandahl,
A. J. Baur,  J. A. Del%nt,  A. A. Klingebial,  Wobel K. Peterson, and K. P.
Wileon.  (Unfortunately, two of the matiers, A. C. Orvedal and Kudolph
Ulrich, were forced to be absent becauee  of lllneee.  A third mamber--
J. Gordon Steele--recently retired.) Mr. Wilson nerved as secretary of the
comittee. Visitore were Dr. Kellogg, Mr. Koechley. and Hr. Quay.

The comittee reviewed the reporte  of the regionel  technical soil monograph
committees of tbe Northeacrt,  the Southern States, and the North Central
States and considered ways and mane of moving ahead  vith the preparation
of soil rconograpbe.

The comittee wishes to call attention to the report of the 1963 aational
comittea  and to repeat the following from tbat report:

“The purpose of technical monographs is to provide a series of
publications for comprehensive diecussion  of morphology, clasoi-
fication,  and genesis of soil6 by rather large geographic area6
and by norm unique aasall  ones.

‘qhe colnmittae visualieea the following potential users  of tech:
nical monographs:

1. Party laadere of soil aurveye

2. Soil ecientiets intereeted in
of an area.

in writing their reports.

learning about the soils “.‘-

3. Laymen with some technical background and an interest
in soils.

4. Professional  men working with aoile orvith an interest
in soils.

5. Teachera. of voile.”
‘,,, I . :.

The 1964 report of the Wortboast  regional committee on technical soil
monographs included a list ofareas  from the 1962 regions1 report with
proposed authors and target dai$~jes. The major concern in 1964 was tbat
nothing had been ~done  in two yeare, and that there was need to call
attention of the administrative people in the Soil Consarvation  Service

‘*.i: ,< ‘,.
,1.,
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and in the cooperattng agenc&es , such as the experiment station, the
importance of the work so that qualified kerroiuiel could:~be  made avail-
able. The national oomittee rscogciten  that tlmpreparation  of soil
monographs 





(2)

(3)

(4)

(5)

which forum a part of the,soil monograph area. Thus, the
coueiit,tee for e’particular,  soil iqmgreph  area nay .conaiat
of men from one, two, or snore  States. Likewise, the sane
State soil scientist end State sofl survey leader nay
serve on a number of soil monograph area comnitteea
depending on the number in the State. Thus, there would be
no State committee. Each committee will nelect  its own
chairmen and add members from the cooperating agencies es
thought to’be’ helpful by the committee. The duties of the
committee would be to:

(a) Review the boundaries or limits of the soil monograph
area.

(b) Develop plans for assembling data and obtaining
additional data.

(c) Suggest authora  and assistants for the preparation
of the monograph.’ These selected people would consti-
tote the working ad hoc cobmittee.

That four regional technical soil monograph committees  be
continued for the purpose of:

.‘i
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(a) Reviewing the progress of soil monograph area connnitteas.

(b) Making recoannendations  to line officers for priorities
for the preparation and.publication  of monographs.

(c) To provide general technical guidance to monograph

;

erea committees.

That the Administrator of the Soil Conservation Service, together
with the State conservationists, take the necessary steps to
carry out the preparation of technical soil monograp’xs  ‘a& lout-
lined by Soils l!emorendum SCS-39 dated Merch 29, 1961. I t  i s
important that the State conservationist work with the edminisi
tretive officers ofcbopereting  agencies to nee that cooperative
soil monograph committees are set up.

That the Soil Conservation~  Service prepare e map showing the8621
monograph area.9 88 outlined in tbe January 1963 report of tie
national committee for distribution to the States.

That each monograph area committee report to the regional soil
monograph committees before the 1966 regional meetings on:

(a) available information,
(b) plans for obtaining additional information, and
(c) possible completion date (suggested?).

;I~

,~.



(6) That the national comittee be continued to provide general
guidance and to review reports of the regional committees.

5

Committee Members:

A. R. Aandahl
A. .I. Baur
J. A. DeMent
A. A. Klingebiel
Nobel K. Peterson
K. P. Wilson
J. Kenneth Ableiter, Chairman

Discussion:

Kellogg:

Ab lei ter :

Wilson:

Bender :

Ableiter:

I have two comments. One is that the function of the reSiona1
committees  is to develop monograph areas. This charge needs
to be strengthened in the 1965 report of the national committee.
The second is that in soms areas several States are involved
so that the monograph area committee  would be too big to
work well. I suggest that an ad hoc cowittee be appointed
by the monograph area committee  to actually do most of the
work.

The intent of the national committee  is to have an ad hoc
cosmlttee.

Many of the large areas were found to have been subdivided
so that generally not more than 4x#o or three States will
be involved.

Bench-msrk  reports are not mentioned as competing.

The Southern cosrnittee  report did oonsider the matter of
bench-mark reports but did not consider there was any
competition except for time.

Klingebiel: Bench-merk  reports provide sons good information for
monographs. Time  is the only conflict.

NOTE: The above report includes two slight modifications
given orally at the conference so as to mat the comments

J.K.A.

from that
by Dr. Kellogg.
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Report of the Conunittee on Criteria for Soil’ Series, Types,

,
A.

B.

C.

and Phases

.,.. .~
Objectives: In 1963, it was recommended that ~the connnittee  be
continued with the following charges:

1. To develop guidelines for soil series criteria for use
in the different classes In the Revised Systgn  of Soil
Classification; and

2. To examine the existing definitions of the concept of soil
series .as outlined in The Manual and the Revised System of
Soil Classification and to explore its improvement.

Committee reports were on hand from the North Central and Western
States Soil Survey Workshops held in 1964. The North Central
States proposed a control section thickness of 10 to 40 inches.
They discussed a proposal to limit soil series criteria to
properties of the solum or the solum plus the substratum. No
reccmmendation was made regarding the latter subject.

The Western States Soil Survey Workshop considered that series
differentia should be limited to the solum or the control section.
They suggested that the volume of stones within the solum or khe
control section should be considered in distinguishing soil series,
particularly in range and woodland areas. They discussed horizens
of lime accumulation as series criteria, but made norecommenda-
tions. The committee considered that all of these differentia
may be used either at the phase or series level and rt6 direct
reccmmendations were made by the committee pertaining.to these
subjects.

Discussion: The soil phase as defined in The Manual is a sub-
division of a c

1
ass in the natural system of soil classification.

Thus, a phase o soil series is a subdivision of a soil series.
The subdivision is based on any characteristic or combination ef
characteristics potentially significant to man’s use or manage-
ment of the soils.belonging to a particular soil series. It
follows then that, except where monophase series occur more
precise statements and predictions can be made concernkg  soil
use, management, and productivity for a phase of a soil series
than can be made for a soil series,

The aomonittee  discussed phase nomenclature. It concluded that
generally have not,been  correlated beyond soil survey

,, ,~.j
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boundaries. !bm kinds of phases have been recognized: (1) Phase
that deviate from normal such as eroded phases: and (2) Phases
that consist of subdivisions of soil series such as slope phases.
Long mapping unit names are cumbersome to use. An effort is
being made to keep the names brief yet distinctive from all
other mapping unit names in a soil survey area. The following
guidelineshave been used in the naming of mapping units with
respect to phase distinction:

1. Where only one phase of a soil type occurs in a soil survey
area the mapping unit name has included the soil type name,
with or &thout a slope or other phase designation depend-
ing on local preferences.

2. Where more than one slope phase of a soil series occurs in
a soil survey area, the slope range in each mapping unit
has been included  in the mapping unit name.

3. Where degrees of stoniness and rockiness have been mapped
they have been indicated by modifiers of the type name in
all mapping units including the name of the dominant ,unit.

4. Where 
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l D. The committee recommends that it be continued with the following
charge: "To encourage the four regional committees to summarize
the criteria used in distinguishing soil series and phases within
families in their respective regions and to submit their reports
to the national committee.

I
The national committee will then consolidate this information
and discuss the possibility of establishing specific guidelines
for soil series criteria.1'

E. Committee Members:

John E. McClelland, Chairman
Lloyd E. Garland
Donald E. McCormack

R. W. Ei&elberry Edward H. Templin
Klaus W. Flach Robert I. Turner
Robert B. Grossman Lloyd E. Tyler
John T. Maletic J. Melvin Williams

All members participated in the meeting except John T. Maletic
was represented by Harold L. Parkinson.

Visitors participating in all or part of the committee meetings
in Chicago:

Maynard A. Fosberg
Cnarles E. Kellogg
A. Leahey

C. W. Luscher
Adrian Pelsner

F. Discussion:
Charles E. Kellogg: A format should be recommended for the
regional committee to follow in compiling their reports. The
national report should emphasize that while phase names are -
not correlated across survey area boundaries, the actual map-
ping units should be correlated across both state and survey area
boundaries.

E. P. Whiteside; The survey should include a statement about
the kind of phase distinctions made within series of each family.
(This recommendation has been included in the recommendations
from the annmittee.)

G. The committee repc&z was accepted by the conference.
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Report of the Committee on Classes and Phases of Stoniness and Rockiness,

The purpose of the Coormittee is to review existing class limits for
stoniness and rockiness; to reconunend changes, if needed; and to
suggest desirable nomenclature for phases where interpretations are
needed for intensive use (Farming) or extensive use (forestry or
range land).

The need for such a connnittee  became apparent in the Northeastern
States when it became necessary to have phase designations for
Intensive use (Farmland) and Extensive use (Forestry) in the same
survey area.

The Northeastern Committee made field studies relative to the
quantity of stones (expressed as percentage of surface coverage).
These quantities were grouped into classes with suggestions for
combining classes into phases, Those working primarily with
farm land recommended a grouping much like those listed in the
Msnllal.

a

Those working on forest lands propose a different range
which combined classes 0, 1 and 2 of the Manual and split Manual
class 4,

Circulaticn to the National Committee of the findings of the
Northeastern Committee brought from California e. recommendation
for classes for extensive ub?s which are nat greatly different
from the classes proposed by the Northeastern Workers in forestry.
The.Northeastern  and the California recon,mendations are shown in
the table following:

Classes Recommended for Stoniness

Intensive Use Extensive Use
N o r t h e a s t Northeast California

Class 0 O.O-.l

1 .l-3

2 3-15

3 15-40

4 40-90

5 YQ+

o.o-.1

0.1-3

3-20

20-40

40-80 or YO

80 or YO+

o-3

3-15

15-40

40-90

o-2

2-10

10-25

25-50

50-90

l 6
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The Cormnittee  deliberations soon brought out evidence that there is a
lack of understanding about what is meant by stoniness. Some workers
do not adhere to the Manual definitions that stones are larger than
10 inches in diameter. To some, any coarse fragment larger than gravel
is a stone.

Gravel and cobbles and related sized fragments are considered part of
the soil, whether in or on the top of the soil. These  fragments  are
recognized in designating the textural class of the soil. This is
consistent with the Manual  (see page 214).

Stones (larger than 10 inches in diameter) or boulders (larger than
24 inches in diameter) are “Not soil,” and are not a part of the textural
class designation for the soil although our conventions for designating
stony or rocky phases make it appear as though the phases are a part of
the textural class designation. (See Manual pa&e 296)

Classes for stoniness are expressed in terms of the percent of surface
area covered and include those coarse fragments more than 10 inches in
size that cover the surface or are partly imbedded in the surface layer.

The Committee originally planned to cause  as little disturbance as possible
in the existing manual classes. When rockiness was considered this idea
was abandoned and a decision reached to make the stoniness and rockiness
classes have similar limits,

The Committee considered and rejected the following proposed classes as
too great a departure from past actions and as failing to meet needs for
phase desienations  for extensive use.

Class No. Lower limit Upper limit Proposed phase Old phase
None or

1 0 .Ol-.l slightly stony stony

2 .Ol-.l 2-4 stony very stony

3 2-4 10-20 very stony extremely
stony

4 10-20 30-50 extremely miscellaneous
stony land type

5 30-50 90 rubble 11

6 90+ rubbleland rubble land

The Committee concluded that to be fully useful for interpretation for
intensive uses there is need for more breakdowns in the lower classes - and
for interpretation for extensive use there is need for more breakdowns in
the higher classes. The Committee also suggests the same class limits for
both stoniness and rockiness.

The limits proposed break into four groups. The first class 0 is primarily
for descriptive purposes. It would seldom be used as a phase. The next
three classes designated as 1.1, 1.2, and 1.3 are primarily for interpretation
into phases for intensive use. The next two classes designated 2.1 and 2.2
could be used in phase interpretations for intensive or extensive uses.
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The ls,st two classes designated 3.1 and 3.2 are primarily for use in phase
interpretations for extensive use. The class limits and suggested phase
designations are shown below.

ClElSS

cl

Class limits Phase designation
percent surface covered stoniness phase rockiness phase

(.Ol

1. .1
1.2
1.3

.Ol-.1

.l-2
2-10

2.1 10-25
2.2 25-50

3.1 SO-90

3.2

Suggested Class Limits and Phase Designations

_____ _____

slightly stony slightly rocky
stony rocky
very stony very rocky

extremely stony(l)* extremely rocky
extremely stony(2)* complex of

series name--
Aockland

Rubbly

Rubble land

Complex of
Rockland series
Rock outcrop

The Committee solicits suggestions for abetter nomenclature. It believes
defined more fully than by percentage of area covered.that classes should be

Therefore it offers these recommendations.

Recommendations:

1. That this report, with any alterations or additions made by the
conference be submitted to Regional Committees for testing,
comments and improvements.

2. That the committee be continued with a specific charge to:
(a) Receive comments and recommendations from Regional Committees.
(b) Improve definitions of classes.
(c) Improve phase designations to which classes may be assigned.

* lhese phase designations are not satisfactory. Calling class 2.1
a very stony phase results in a radical departure from past usages of
stoniness phases.

.s7
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Committee Members visitors

A. H. Paschall, Chairman C. E. Kellogg
W. H. Render C. W. Koeckley
F. J. Carlisle C. W. Lusher
R, D. Headley c McVee
R. C. Kronenberger M. E. Noble
L. R. Wohlets J. G?LmY
J. L. Retzer E. H. Templin

Discussion of Report

Dr. Kellogg pointed out that designation of classes for stoniness end
rockiness is an old old problem - and one for which we need
more data and information before a sound solution can be reached.

G. D. Smith suggested that naming be started at class 3.2 and progress
upward. This would enable use of more modifiers in the lower
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E. H. Templin. Must all sizes be named in the phase?

l Answer. No - the phase name is merely a handle to separate one unit

l from another. It is not intended to describe the unit.

R. W. Simonson. As I heard one part of the report, I understood that
stoniness was to be included in the textural class names. The
arrangement of modifiers in the names  assi~gned phases does suggest
that stoniness is a part of the texture designation. Was it the
intent to include stoniness in the concept of texture.

Answer. It was not the intent of the Committee to include stoniness in
the concept of texture. The Committee i&ended  to continue the
present conventions for designating stoniness phases.

R. W, Simonson. Are the names given in the list meant to be for stoniness
classes, stoniness phases, or both.

Answer. Classes would be designated by numbers. The names given are
offered as possible phase designations. Phases  would be determined
by combining classes or parts of classes as set forth in the Manual.

R. W. Simonson. Is it proposed that these limits be tested in the future
or that they be adopted? I would wonder about the prospects of
estimating stoniness with the accuracy suggested by the class limits.

a Answer. 'he classes are to be tested.

Wm. Johnson. Suggested that classes 0 and 1 might be combined.

R. Mateski. Did the Committee consider classes of stoniness within the
soil profile?

Answer. The Committee considered surface cover only. The amounts of
stones within the profile would vary with the kind of soil and
would require volume determinations - and volume of stones is
difficult to obtain.

K. W. Flach. Engineers claim that for accurate data the ssmple  must be
10 times larger than the largest particle.

R. B. Grossman. Do these classes apply to the 0 horizon?

Answer. The classes are for surface stones or rocks. They may be partly
imbedded in the surface horizons.

J. L. Retzer. Surface coverage by stones affects the usability and the
growth rate of plants. Stones in the soil can be handled by
soil descriptions but should be related to use and management.
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Dr. Kellogg. We are trying to get classes,

series will enable us to make better

a
classes cannot be used by themselves
the series.

that when related to soil
interpretations. These
- they must be used with

E. H. Templin. Cannot the same thing be shown by using estimated
percent coverage rather than the class or names?

Dr. Kellogg. Percent can be used. These classes are strictly guidelines
for groupings.

M. E. Noble. Will the phase designations be the ssms for stoniness and
rockiness?

Answer, The modifying adjective will be the ssme for classes 0 to 2.1.
Where rockiness exceeds about 25 percent surface coverage (class 2.2)
the designation will indicate a complex of a named series and
Rockls,nd.

Dr. Kellogg. I sm pleased to see the interest from other sections.
Investigations should be carried on in all sections so that
specific data will be available for the development of classes.
I would like to see someone make actual measurements, inch by
inch, of stones, roots, coarse fragments etc. in a cross section
of soil under a single tree in a forest. The results might be
very interesting.

A. H. Paschal1
2-65
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Report of the Committee on Application of New Classification System

The committee met for the first time on January 26, 1965, and discussed
four main topics. These are as follows:

1.

2.

3.

4.

The defining of series concepts and
concepts in standard descriptions.

the recording of those

Guidelines for allowable tolerances in the stretching of
family class limits by series class limits.

Conventions for the naming of map entities.

Report of a Southern regional committee on application of
the new system.

Discussions of these four topics are summarized in the main body of the
report with each considered in a separate major section. Recoormendations
of the couunittee  are given ~3 a last item in each section.

1. The defining of series concepts and the recording of such concepts
in standard series descriptions.

How this might bast be done after the new classification system was
adopted had been discussed et four regional workshops held in
December 1964.

Two alternative procedures discussed at the workshops were considered
by the cormnittee  and these are as follows;:

Alternative 1. The concept of a series and the standard
description of that series are to be developed so that
the allowable spans in characteristics fall within the
spans of definitive characteristics of the family in
which the series is classified.

Alternative 2. The concept of a series and the standard
description of that series are to be developed so that
(1) the norm for the series falls within the allowable
spans of definitive characteristics of the family in which
the series is classified, and (2) the section of the series
description on range in characteristics indicates the
stretching of family class limits that will be permitted.

After some discussion, the cormnittee  considered the first as the better
alternative of the two. ._\
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The cormnittee  recommends that this alternative be followed in the
development of series concepts and in the preparation of standard series
descriptions.

2. Guidelines for allowable tolerances in the stretching of family
class limits by series class limits.

It was recognized in the discussion of the two alternative
approaches in the development of series concepte and ‘the prepara-
tion of standard series descriptions that sosm stretching of

I

family class limits by series class limits would occur in
practice. This would be true for those series that fall within

b
/

a given family but have some limit or limita in characteristics
coinciding with those of the family. Problems are not expected
for all series but seem likely for a considerable number. It
wbs recognized in the discussion that mechanical application of
family class limits could be expected to require establishment
of many series of minor acreage and would also introduce the ,~
danger that some soil characteristics would be overemphasized at
the expense  of others. It was also argued that soms guidelines
should be available so as to reduce the risk that series would be
proposed on the basis of differences that were smaller tban the
normal errors of observation,

Tlue committee recommends that a draft statement ha prepared to
prfzide guidelines insofar es possible, that this draft be circu-
lE,ted  for review and criti::Csm to committee  members, and that the
draft be tested through preliminary use. ‘It is further recommended
that a draft statement of guidelines be examined at the regional
work-planning conferences next year on the basis of experience
obtained with the new classification system by that time.

3. Conventions  for the naming of map entitie.s_.

A draft statement discussed at the several workshops last December
includes a proposal for changing present conventions to increase
the permissible proportions of inclusions within a set of delineated
soil bodies named as a single’ phase. An abbreviated version follows:

Fifty percent or more of the soil in the individual map
entity falls within the range of the phase used to provide
the name. The reaminder  consists largely of other phases
closely similar to the named phase but no one comprises
more than 25 percent, Part of ‘the remainder may consist
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Suggestions ware made for revisions of the draft statements to
place greater emphasis on degree of similarity or contrast of
inClUsiOnS, to provide additional examples,  and to indicate that
weight should be given to the kinds of interpretations that would
be keyed to the map entities. These suggestions have been
recorded with the file copies of the draft statement and will be
used in its revision,

The discussions in the draft statement on complexes, soil associ-
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acquire as soon as possible adequate understanding of the
diagnostic horizons and other features serving as criteria,
in the neti system. The possibility of accomplishing
training through a correspondence course vaa mentioned.
The National Comittee  noted that the need for additional
training on the classification system had also been recognieed
in the opening remarks on this conference.

The National Committee had no suggestions to offer as to
how a training program might be organieed and put into
effect, though the merits of the proposal of the Southern
Regional Committee  were recognized.

Proposal for study of fragipans.

The Southern Regional Connnittee  proposed that plans be made
for the study of maens of recognition, characteristics, and
strongth of expression of fragipans. It was suggested that
a committee or subcocnnittee  be established for such a study,

The National Committee  discussed the proposal and offered
the suggestion that a committee be set up in the Southern
Region to assemble and examine availsble information on
fragipans a* a first step. This could then lead to efforts
to improve the present definition of the fragipen, to
attempt more accurate characterization of degree of expres-
sion, and to see wha~t features might be used to identify
more consistently fragipans with the minimum recognizable
degree of expression.

Suggestions for changes in the 7th Approximation.

The suggestiona for modification of class limits offered in
the regional committee report have already been considered
in preparing modified definitions end in making changes in
the system as recorded in the summsry  of changes issued last
BU-r. Further consideration of the suggestions for chrnges
did not, therefore, seem necessary.

Committee Members:- -

Roy W. Simonson,  Chairman G. S. Holmgren
Harry Ii. Bailey W. M. Johnson
L. J. Bartelli D. F. Slusher, Sec.
0. W, Bidwell * J. D. Simpson *
Lacy I. Aarmon Guy D. Smith
R. D. Hockensmith Maurice Stout, Jr.

Visitors:

Walter Ehrlich
Rouse Far&am
Charles E. Rellogg
Charles W. Eoachley
Roy P. Mateleki
M. 73. Noble
John Quay
II. J. Williamson

* Not present for comittee sessions.
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Notes on Discussions  after Presentation of Committee  Report to Conference
ati a whole, January 28, 1965

DeFent: The purpose of a sliding scale for proportions of permissible
inclusions in mapping entities could be clarified to advantage. In the
landscape, contrasting soils often occur in the same  proportions as
similar soils. Whey then have a eliding scale? Is it because the
contrasting aoils are more obvious or is it because they are more impor:
tant than similar soils when considering the uee and management of a
mapping unit? The meaning of “similar” and “contrasting”  soils should
be spelled out more clearly.

Simonaon: We are already using a eliding scale in practice. The changes
in the rules would bring .them more in line with present practice&which
is coneidered to be fairly satisfactory.

Rartelli: I think it would be helpful if the definition of contra6titUI
could be supplemented by reference to eoil behavior. This would aid in
clarifying the definition of contrasting 80118.

Templin: Are the limits referred to in the first recoreaanQation  of the
committee absolute or are they applicable within the tolerance limit6
to be developed under the second main topic?

Simonson: Reconmendations  of the conmittee  are that series concepts and
that records of thoae concepts in series descriptions be developed  80
that each description fits within the range of some family. This means
that the limits for preparation of series descriptions are absolute. ”

Temnlin: The development of tolerances or departures from limits are
unneceasery if the limits are absolute.

McCormack: One of the moat important justifications offered for allowing
tolerances in series limits wa8 the ability to measure differences in the
field. Thie ability is a matter of mapping or application of the texo-
nomic  or mental concept end does not necesearily affect the definition
of the mental concept. Would it not be more desirable to net limits
rigidly within the system and keep thie separate from the problems of
identifying the resulting limits in the field?

Simonson: We need to allow for errors of observation and get men to
understand that such allowances are recognized. Otherwise, there will
be numerous efforts to establish new series on the basic of small
differences, even distinctions within the error of observation. Some
effort will be made to establish new series despite any guides on
tolerances but the hope is that the number might be smaller.

6 7
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Rellogg: J&I have limits in the accuracy of observations ‘possible both
in .tbe field and in the laboratory. At. one time we ~bli.~hsd.:data~~on~,pR
carried to the second decimal place but,this  has been stopped because it
is beyond the accuracy of reasonable observations. There is no use in
setting limita that wa cannot observe.~ A further consideration of
importance is the interactions among soil properties. Wedo not bave~
any way of a-manuring  such interactions and expressing them  in numbere.
We have to rely on judgment;  the application of judgment cannot  be
replaced.

I should think that 50 percent would be a higher proportion of inclusions
than would be desirable. We would, for example, want to show a rmuzh
lower proportion of Rock outcrop in bodies of Tama silt loam. On the’~’
other hand, there could be situations where loam and Bandy ,loam ought to
be combined. It would, therefore, seem well to have more example6 of ;
permirsible  inclusions. At the same time, we nmst never fail to realice
that judgment must be exercieed and that this exercise is extremely
important,

_JlE: We hzva seen examples of rigid adherence to family criteria with
undesirable effects on series concepts. Will series be redefined to fit
within families even though the family criteria are untested or have
been. tested relatively little?

.Iohn,:o.?:- - - Family criteria have been tested as a recult  of the development
of t&2 system.

&?llpgp,: Families have not been set up indiacriminantly. They have
been ch’ecked  against series descriptions and against criteria for claeoes
in higher categories.

Simonson:-M--V It would be my hope that,family  class limits, as wall as the
limits of classes in higher categories, would not ba applied mechanically.

orobablv will be attemnted. but I doSuch application is possible and
not think that the approach will &vide-the~best  classification of soils.
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saturation. Both studies cautioned that data from the standard percola-
tion test outlined in the Menual  of Septic Tank Practice must be inter-
preted with caution; the most  variable factor being the length of the soil
eosking period on fine=texhxed  eoilb when the soil is at 1,s~ moisture
content. Longwell  and Springer suggeot  that at least five or more holes
be used at a given site in order to rationalize the extreme variability
among boles. They believe that seven holes running for seven days
should give good estimates. The Septic Tank Manual require6 a 24-hour
soaking period. The committee urges the authors to publish their
findings in Y medium that will reach the sanitary engineer.

AC a result of a request by Committee V to Dr. Kellogg, the Soil Conner-
vation Service Laboratories issued a statement--“Estimation of Maximum
Potential Vertical Soil Extensibility from Bulk Density Measurement%”
This report has been given wide dietribution  end ia the beeia for
predictiF  shrink-swell behavior of soil& Ae a follow-up, Dr. Croasmen
presented a statement to the committee that describes the procedure for
estimating  change in elevation of coil surface. This statement is
attecbod.

The comanlttee  discusred the various guides for determining soil limita-
tions in broad land ueee. These ueee were considered to be the ultimate,
and that in order to arrive at these ultimate ratings. guides should be
prepared  for rating the elemental ueee. FOr eXmple, prior t0 rating a

8011’s  suitability for recreation uee, one must learn the 8011’8
behavior for golf coureee, camping, picnicking, and other eubrecreationai
u*e*.

The committee has agreed to review such guides that are now in uee and
comments ere to be submitted to the chairmen by Hsrch 1. The committee
plans to review the reworked drafts during a 1965 .eumr meeting. At
that tirme recommendations for national or regional release will be made.
Soma guides will be restricted to local uee,others will have national
spplication.

Committee Recommendations

I. %Y separate guides for engineering sections of soil survey reports--
from the tieat Plains States, compiled by Grant Woodward,~  and from
the Worth Central States, compiled by the Principal Soil Correlator’s
Office in Urbann--were  circulated among  Committee  V members.  Tbe
committee applauded the work of these two eeparate venture8 but
noted the limit&ions due to their regional acope. The caoxnittee
recommends_  that these guides be inCorpOreted  into a single document
with nationwide application. Furthermore, the con&ttee  Beets
the following title, “Guide for Making Soil Engineering Inter=
tatione, Including Published Soil Surveys.”
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The committee has been advised by M.~Klingebiel that a group
composed of Woodward, Crvedal, Carland, and Nylander has been
assigned the task of preparing this national document. Mr.
Carland is ~polnted to repreeent Cosnnittee  V on this project.

In order to meet this objective, Committee V proposs the
following procedure:

1.
,

2.

3.

Members of Technical Service Centers and of Committee V
(copies of both'ragional documents were circulated prior
to the national workshop).cowplete their review and submit
con@rents  to Grant Woodvard. Technical Service Center,
Lincoln, Nebraska, by February 15, 1965.

Wocdward's  committee  redraft guides and submit to Soil
Conservation Service.:office  in Waehington.

Soil Conservation Service will circulate document for
wide review within each State, TSC, SC6 Laboratory, :and
RPR. The States should be encouraged to enlist the
assistance of all cooperators, especially State Rlghway
Departments.

11. Thecommittee haa received requests from the regional workshops for
assistance in developing training procedures in soil engineering and

its application. ,Workehops for both engineers and soil scientists
that were conducted by the Service a few years ago proved to be very
effective. The committee &oommande that the Service-consider
scheduling joint training activities for State leadera in engineering
and soil survey along the lines of the former workshops, Also, the
committee recmenda'that a etatement pointingout,tha needs and ~:
responsibility .plus suggestad procedimer, for meeting these needs be
released to each State Consewationiat as a supplement-to the docu-
ment discussed under item I.

III. As a result of a joint deliberation with Committee VII -- Soil
Koisture, the committee recommends that the SCS Laboratories take
the leadership in preparing a statement that summerisea  selected
literalure and research of the last two decadee in soil-water move-
ment, It was emphasised that work relating soil moisture flow with
soil morphology be included.

It ia recoranended that Colrmittee  V be continued.

Committee Members: visitors
Lindo J. Bartelli. Chairmen *

- -
D. E. McCormack * Charles E. Kellonn

Harold L. Parkinson *
Russell C. Kronenberger *
Lloyd E. Garland *
John Quay *
A. A. Klingebiel *

*Present at workshop.

D. P. Slusher * A. Leahey --
W. H. gander, Sec. * E. J. Williamson
Adrian Pelmer * C. W. Koechley
Rudolph Ulrich J. A. De&nt
A. C. Crvedal C. W. Luechev

C. V. l4cVee
R. P. Mstelski



Kellogg:

Smith:

Kellogg:

Bartelli:

Johnson:

Kellogg:

Johnson:

Discussion After Committee Report

Are there any comments on the request mgde for assistence
from the laboratory?

4

a

Many people ere competent enough to fulfill the request
presented by this committee. Maybe 601118  of them can be
risked  to do this job. The personnel in the laboratories
are limited as to the amount of outside work that they
can do. Dr. Kellogg will have to decide what they can do,
realizing that we can’t satisfy every request.

What are your ideas on the training needed?

The committee believes that there are nmny  well-qualified
trainers in the Soil Conservation Service, and is suggesting
a traiutng  program along the lines carried on by the Service
s.bout  10 years aSo. The training at these sessions was
conducted by soil scientists and engineers of the Soil
Conservation Service. Bach State  could then follow-up with

a training program within the gtfee, using  personnel from
both the Washington and St&e office levels.

The kind of trg.ining  that we had eight or ten years ago
was well done and was well received. I suggest that we
seriously consider another round.of  this kind of training.

Perhaps we can use people from Stete  highway departments
to help in this kind of training.

Representatives from the Technical.Service  Center, State
Engineers, and Mr. Crvedal were quite effective in their

training program.

a
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Eetixate  of Maximum Soil Extensibility from Natural-Clod
Bulk Density Measurementa

Many soil material6 change volume with change in moleture content.

l’he potential for volume change can affect the classification  of the soil
I

for engineering purpoaas. As,port of the bulk denoity determination, the

\ Soil Survey Laboratories regularly measure the change in fabric VO~UUIFI

with change in moisture. The purpose of this statement ia to describe

how these measurements of fabric volume change amy be used to estitqte

the maximum  potential displacement .or change in elevation of 8 soil

6urface.

The natural-clod method is uecd to determine bulk density. The

coating employed (S&ran)  is eufficiently elaatic that it remain8  attached

to the surface of the clodduring changes in ite volume. The volume of

tha clod can therefore be measured at different moieture contents, and

in turn -different bulk densities can be calculated. Bulk densities at

a moisture ~content near,  field capacity and at air- or oven-dryness  are

regularly decermined. The bulk density for a moieture content ne8r field

.capacity  is-*&tained  from. the volume of the clod after desorption under

llbbar preesure  (l/W-bar for coarse textures). The change in thickness

per unit of :thicknese  is obtained by subtracting from unity the cube

root of the ratio of the moist (near field capacity) fine-earth fabric

bulk density over the dry fine-earth fabric bulk density. In equation
3

f&m: ;: ‘: I. -*:. m. This expreseion  is amltiplied  by the horizon thicknero
FDbd

to obtain the change in thickness of tta horizon. The change in thiak-

neeaes for the several contributing horizons ere sunmed to obtain the

change in thickness,of a multiple-horizon  zone.

73
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Table 1. Natural clod bulk densities and extensibility values
for Beaumont clay (S59Tex-123-l).

Identification i
Fine-Earth Fabric : MsXiUlUlU
Bulk Density: P o t e n t i a l

: Depth :
Horizoni LsL NO. :

Moist : Dry :&tensibillty
tn . : HqO% :fz./cc. :n.lcc. :in,/in.:inchee

Alp 11592 o-7 31.6 1.33 1.76 0.088 0.62

Al2 11593 7-13 32.6 1.33 1.83 0.100 0.60

Al3 11594 13-24 35.8 1.30 1.89 0.117 1.05

AC1 11595 24-32 1.318 1.918 0.119 0.95

AC2 11596 32-44 34.0 1.33 1.94 0.119 1.43

C 11597 44-60 33.2 1.37 1.96 0.112 1.79

_~----~_~_-~_~~_~~__~~~~~~~~~~~~~~~~~.~~~~~~~~~~~.~~~~~~~~~~~~

O-60 inches 6.4

Measured section minus surface horizon 0.110

a. Derived value.

Soil Survey Laboratory, SCS
4th Floor, 1325 "N" Street
Lincoln, Nebraska 68508



UNITED STATES DEPARTWRNT  OF ACRICCLTURE
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NATIONAL TECHNICAL WORK-PLANNING CONFRRENCE  OF TEE COOPRRATIVE SOIL SURVEY
Chicago, Illinois, January 25-29, 1965

Report of the Committee on Soil Correlation Procedures
:,I

The discussiona of this committee and,its recommendations to ,the Conference
are concerned with technical aspects of correlation proceduree. The
committee has been concerned with ways in which the rate of completion of
correlations can be brought into better balance with the rate of mapping.
We are not, however, concerned simply with the rate of completion of corre-
lations. We are concerned~also  with the guelity of soil correlation.
Changes in procedure thatare ,adopted  should hold promise of improving
the quality as well an the ‘rate of aoil correlation.

The 1964 Regional Soil Survey Work-Planning ‘Conferencea of the North
Central States and the Northeastern States each included a coamittea on
soil correlation procedures. The views of the present committee regarding
suggestions contained in the two regional reports are included in this
document.

The views and recommendations of the committee reaardins susirestions
which were presented to it
two general headings. The
the correlation procedure.
to soil correlation but do
procedure,

are given in the remainder  0% this report under
first group of items concerns certain steps in
Items under the second heading are relevant

not concernspacific steps in the correlation

A; Items concerned with certain steps of the,soil  correlation procedure.

1. The first recommndation  is baaed on a proposal of the North-
east Regional Committee. It .is recommended that information
be included in the report of the initial field review, or in
the report of the first progress review, on the quality of the
latest approved descriptions for the soil series occurring in
the survey area. It is intended that this would involve a
review of the seriea’concapta  as well as the series descrip-
tfons themselves. Plans should be mede at the time of the
field review, or shortly thereafter, for revision of series
descriptions that are considered inadequate. The State soil
scientist should arrange for assignments  of responsibility
and target dates for revised .draft descriptions of those
series having type locations within the State. For those
series having type locations outside the State, he should
notify the appropriate State soil scientists or the principal
soil correlator of. the date.the  revised eerie6  description
will be needed, In any event, the principal correlator should
be informed of the ,plans for revision of series descriptions.

If the intent of this proposal could be carried out, it would
accomplish two things:

7 6



a. Work required for saries descriptions that are insdequete
would be atarted earlier in the course of each survey and

2

proportionally  lese work would be required when the
survey is near completion.

b. The process of preparing revised series descriptions end ‘, ,

the review of the draft descriptions would bring to
light questions that might otherwise be overlooked until l

completion of the survey. This would allow more time to
#

study problems and to seek solutions before 8 final
correlation is needed.

2. The second recommendation is also based on a propoael of the North-
east Regional Committee. We recommend that a comprehensive
progress field review be made approximately one year prior to
completion of the mapping. It is intended that this field r e v i e w
include a thorough review and tenting of the documents of the
survey and preparation of a draft field correlation that is
es nearly complete es possible. New and revised aeriea
descriptions ~that  are needed forcompletfon  of the correlation
should be reedy for final review end approval by the principal
correlator at thfs time.

If this procedure were followed, about one year would be evail-
able prior to completion of the field work in which to correct
deficiencies which might be found in the dowments  of the
survey and to collect additional date that might be needed to
complete the correlation of soils.

3. We recommend that the final field review report end the field
correlation be components of e eingle document and that the
draft soil survey report manuscript should be Bent to the
principal correletor along with the report of final field
review and field correlation.

There are two reasons for this recormnendation.  First, a report
of final field review that does not include a field correlation
is of relatively little usefulness 8s a step towards making
the survey ready for publication. Second, circulation of the
combined report of final field review and field correlation
for approval by each agency cooperating in the survey of the
area [a procedure now followed for the final field review)
would assure that each cooperating agency would have an oppor-
tunity to comment on the field correlation before it ie sent
to the principal correlator.

It was elso urged that the possibility be explored of using a
format for the field correlation such that it would not be
necessary to retype the soil legend in the. process of

77
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completing the correlation. A format with lines parallel
to the long dimension of sheets with extra columns for notes
a t later steps of correlation was suggested  as one
possibi l i ty.

4. Our fourth reconnnendation  concerns genaral  adoption of the
procedure that has been followed in the Southern States of
holding a correlation conference prior to completion of the
intermediate correlation,

It has-been a regular practiceof the principal correlator for
the Southern States to have the soil survey party chief, the
State soil scientiet, andlor the soil correlator who prepared
the field correlation participate in a correlation conference
prior to completing the intermediate correlation. Representa-
tives of the agencies cooperating in the survey have been
asked to participate in the correlation conference and they
commonly have done so. The conferences ueually  are held in
the office. of the principal correlator. This correlation pro-
cedure has contributed much toward improving and expediting
soil correlations in the Southern Stetes. ‘The advantages of
this procedure have been the following:

a.

b.

c.

It provides an opportunity to deal with difficult
correlation problems through verba discussion, thus
avoiding long-and difficult correspondence. It i s
important, hwever, that a’written record be made of
the eltarnatives  considered and the reasons for
decisions made as the result of such verbal discussions.
Otherwise the same questions may be raised again in

,the process of completing the final correlation.

It is an important training medium  for all participants.

Time of the correlation staff ia used more efficiently.

It is urged by this committee that provisions be made to adopt
generally the correlation procedure that is outlined above. In
order for this procedure to have maximum effectiveness, it is
essential that the correlation’conference  be held within a
matter of months after completion of the field correlation so
that the party chief will be available to participate.

5. The North Central Regional Coimnittea  has suggested changes in two
of the major steps of our current procedures for completing corre-
latione. The following statement is from the report of the North
Central Regional Committee:

“In the past, central coordination of soil correlation
has been accomplished mainly by having the final



correlation made by the Director, Soil Classification
and Correlation. This procedure requires that much of
the time of the staff of the Diractor  be devoted to
correlation work and does not leave adequate time for
(1) review, approval, reproduction and distribution of
soil series descriptions; (2) assisting in the develop-
ment of series concepts especially by participation in
field studies; (3) work on the soil classiffcatlon
system; and (4) assisting in the training of soil

scientists.

“Central coordination of soil correlation can be accom-
plished mainly through coordination of the soil classi-
fication system. especially concepts of soil series.

“It is suggested that the intermediate correlation be
dropped and that the final correlation be made by the
principal soil correlators under the following conditions:

4

0

(1)

(2)

(3)

That the field correlation and tb final correlation
cannot include a’soil series for which there is not
anup-to-date  series description that has been
reviewed and approved by the Director, Soil Classi-
fication and Correlation.

That tha Director, Soil Classification and Correla-
tion can amend the finals correlation at any time
until such an amendment would seriously hinder publi-
cation of the survey.

That the people concerned with the field correlation
(some of these may be in an adjacent State) csn ask
the Director, Soil Classification and Correlation to
review any aspect of the final correlation. In the
event of thefaflure  to reach agreement, a statement
may be footnoted in the published report pending
further study of the classificstion.

“Although the Director, Soil Classification and Correlation
can amend  the final correlation, the principal soil corre-
lator is held responsible for any errors in the correlation
except as amended by the director.

“Condition No. 1 requires that the field anticipates
during the progress of a survey all needs for up-to-date
series descriptions of proposed, tentative, and esteb-
lished series if they are to avoid delays in the prepsra-
tion of field correlations.

“A tentative series may be established (1) by prior corre-
lation or (2) by inclusion in a final correlation and not
amended by the Director, Soil Classification and Correlation.M
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B. Items relevant to soil correlation procedures but not concerned with
specific steps in the correlation procedure. These items were not
discussed in detail by the couanittee.

1. The first of this second group of items concerns a suggestion
by the North Central Regional Committae  of procedures for making
changes in the soil classification system. It is recognised
that we need a regular procedure for affecting needed changes
in the soil classification syetem,  as no single person will
have all of the knowledge necessary to make changes  that are
needed. We recommend  that the procedures suggested by the
North Central Regional Committee  he referred to the four
regional soil survey,conferences  for their consideration and’
suggestions during the coming year. The statement of the
North Central Regional Committee is an follows:

A majority of our coornittee,reacted  favorably to the suggestions
of the regional cournfttee  quoted above, although reaction of
the committee 88 a whole wall mixed. The range in views expressed

* lndividuale  during discussion of the proposal wa6 approximately
follows:I :

bY
a8

a. The suggested procedure could and should be implemented
now.

b.

C.

d.

e.

The effect of the propotil  apparently would be elimination
of one of the three present steps in the correlation
review process for individual survey areas and this would
be undesirable.

The effect of’ the proposal would be dropping the reouire-
ment of one of the three present steps in the correlation
xew process for individual survey areas but would
oarmit that review where it ia deemed desirable, if it
could be done in a reasonable time.

The suggested procedure could not be adopted generally
with good results until the new classification scheme
is actually in use and a majority of the inadequate soil
series deecriptiona  have been revised. It would nave
time and could be implemented a8 it becomes technically
possible.

No single, fixed set of correlation review procedure6
wouU,be equally useful and appropriate to all the situa-
tions existing in the country.
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“Procedure for making changes in the soil classifi-
cation system and in otber~correlation  aspects of

the National Cooperative Soil Survey

“Although a vague procedure does exist for making
changes in the National Cooperative Soil Survey, it is
not clearly understood by~aoil scientists generally.
The procedure outlined here is au attempt to make it
more formal and better understood by soil scientists
and others.

“The National Cooperative Soil Survey must have a
proper balance between stability and flexibility. TO
achieve stability it must  be generally impossible to
make ill-coneidered’changes. To grow there must be an
opportunity to meke changes--flexibility--but they
must be made in an orderly manner. When made they
swat reflect the best combined judgment available to
the National Cooperative Soil Survey.

“It is suggested that a national committee on soil
classification and correlation and eimilar regional
committees be established. Their duties would include
mainly those of the present comittee on criteria for
series types and phases plus changes in the soil
classification system.

“Suggested members on these commititees  ares a8 follows:

National committee:
Director, Soil Classification and Correlation, Chm.
Director, Soil Survey Investigations II
Representative of each land-grant college region
Representative of.each  federal agency making soil surveys
Principal soil correlators

Regional committee:
Representative of land-grant colleges region on

national committee, Chm.
Princtpal  soil correlatora involved or their

representatives
Others selected by the officers of the regional

workshop

L/ Not included in the report of the regional comittee, but added by
the 1965 national committee.



7

Steps in the suRgested  procedure

A proposed change my be submitted directly
to the national comittee or indirectly via a
regional comittee,

The national comittee will evaluate the
proposed change, send it with their evaluation
to the regional cocmitteea for their study and
recommendations.

2.

“1 .

“2.

“3.

“4.

“5.

“6.

The regional cormnitteas  will study the proposed’
change and send their racommndatione  to the
national committee.

The national committee wfll review the racom-
mendations  of the regional committees. If the
national committee  believes that the proposed
change should be made, it should recommend its
adoption to the Deputy Administrator for Soil
Surveys, Soil Conservation Service.

The Deputy Administrator for Soil Surveye, Soil
Conservation Servfce, will review the proposed
change. If he believes that it represents the
best combined judgment of the National Coopera-
tive Soil Survey, he approves it and it becones
adopted .by the National Cooperative Soil Survey.

ESCOP may review any action.” >

The Northeast Regional Committee  recommended that interstate
and interregional correlation studies should be given increased
emphasis. They suggested that priority ehould be given to
increasing the staff of the principal corralator’s office to
help meet this need.

Our committee discussed briefly two alternatives for increasing
the manpower available to work on interstate correlation:

a. Increaeing the regular staff of the principal corralator’s
off ice.

b. Details of men on State staffs to the principal correlator’s
off ice.

It wa8 visualized that men detailed to the principal correlator’a
office would work on intermediate correlations and on series
concepts involving interstate correlation problems. The latter
commonly would involve field work in several States.



3.

4 .

In terms of increased output of the principal correlator’s
office, the efficiency of short term detaile could be expected
to be low. The effectiveness of people on such  details could
be expected to increase as duration of the detail increased.
The major benefit of short details--a matter of several
months--would be training in soil correlation.

Cur committee does not have a recoormendation  regarding this
item.

The conanittee  discussed very briefly the need to codify pro-
cedures and guidelines that are now used in completing corre-
lations. It was suggested that Dr. Simonson’s office be asked
to prepare e statement of guidelinea that are now used in
completing correlations. It was also euggested  that the state-
ment of guidelines should be available for study and comment  by
the regional soil survey conferences next year.

The committee recognizes the need for more emphasis on completing
the review, approval, and general distribution of new and revieed
coil series descriptions. The committee did not discuss this
problem and we recognize tbat the work of the committee is not
completed.

Committee members:

A. R. Aandahl
F. J. ,Carlisle, Chairman
L. I. Harmon, Recorder
R. D. Hockenemitb
W. M. Johnson
N. K. Peterson

R. W. Simonson
Ouy D. Smith
Maurice Stout
L. R. Wohlett
E. P. Whiteside

The following. people also participated part-tlma or full-time in the
committee meeting in Chicago: Walter Erlicb, James DeMent,  Dr. Kellogg,
John Retzer, Maynard Fosberg, and Curtis McVea.
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Notes on discussion by the Conference following committee report, l/28/65

.

l

Kellogg:

whiteside:

a Bartelli:

Kellogg:

Baur :

Eikleberry:

Simonson:

The coamittee  is placing emphasis on the need to develop
complete eupporting  documants  and recosrnendations  for the
field correlation and Dr. Kellogg agrees with this emphasis.
If the field correlation and supporting documents are not
in good shape, there will be delays in completing the final
correlation. Tbe report emphasiaes  the need for revision
of series descriptions that are inadequate.

(In reference to item Bl of the report) ‘There is no naad
to involve @COP in review of items that would be dealt
with by the proposed committees. ‘fbase  committees  would
be concerned with technical procedures, not administrative
ones, and it would be quite impractical to involve KSCOP.

(In reference to item Bl of the report.) It was the intent
of the regional committee to include in the suggested pro-
cedure some arrangement that would:provide  administrators
of cooperating agencies an opportunity to consider adminis-
trative aspects of changes in procedures that would affect
activities of people who work under their direction. That
is the reason for reference to ESCOP in the suggestions
of the regional committee.

(In :reference to ftem A4 of the report.) In practice, the
correlation conference has consisted of a thorough review
of the field correlation, either in the office of the
principal correlator or in a State office. The intermediate
correlation is prepared in the office of the principal cor-
relator after the correlation conference.

Favors holding the correlation conference in the office of
the principal correlator.

Does not consider the field work of a survey completed
until the soils handbook and other supporting documents are
completed. If the field correlation and the documents of
the survey are of good quality, completion of the correla-
tion should not be delayed.

Favors the recomrmendation that the draft soil survey report
manuscript be sent to the principal correlstor along with
the report of final field review and field correlation.

It seemed to me that the report of the committee from the
North Central Region carried the implication that making
the present intermediate correlation serve as the final



Kellogg:

10

correlation would save man-hours. I think that more rather
than less man-hours should be given to the examination of
supporting  information for each correlation and to the
testing of the validity of the separations shown on the
field sheets. Enough deficiencies of one kind or another
come through in enough of the intermediate correlations now .
to persuade ma that we cannot afford to devote less man-
hours to the work in correlation of soils of individual
survey areas unleaa we are willing at the came time to ;
accept lower quality. I think that more rather than less
effort will be necessary  if soil survey findings are to
meet the needs in the next ten years, because I think that
the survey findings will be used In more ways and will have
to withstand more severe tests through uee than has been
true in the past.

It is important to point out~that  errors and deficiencies
in the field correlation and the intermediate correlation
for individual areas are still being uncovered in the
director’s office, These errors and deficiencies will
need to be eliminated early in the correlation review
process in the future if we are to reduce the time required
to somplete the final correlation of individual surveys.
More rapid development of final correlations nm8t not
lower wlity of the correlations. Rather, more emphasis
Irmet be gz< to the preparation of higher quality field
correlations.



UNITED STATES DEPARTMENI  OF AGRICULTURE

l Soil Conservation Service

NATIONAL TECRNICAL WORK-PLANNING CONFERBNCE OF TUB COOPERATIVE SOIL SURVEY
Chicago, Illinois, January 25-29, 1965

i Report of the Committee on Soil Moisture

)_
Our committee discussed the following topics: permeability, water table
definitions, classes of water table depth and duration, available water,
and field soil moisture studies. The entire discussion of permeability
and part of the discussion of water table depth classes took place in a
joint meeting with the Engineering Application and Interpretation Committee.

The 1963 Moisture Committee indicated that effort should be concentrated
on (a) definition of water table, (b) available moisture, and (3) charac-
terization of water tables and relation to soil morphology and drainage
classes. These topics, with the exception of the relation of water
tables to soil morphology and drainage classes, were explored by the
present cowittee.

Permeability

The 1963 committee recommended a set of permeability classes based on
hydraulic conductivity measurements by the Uhland core method. These
classes were intended to replace those in the 1951 Soil Survey Manual.
The 1963 national committee provisionally accepted the proposed perme-
ability classes with the request for more information on critical limits
and on the differences between results obtained by the auger-hole and
Uhland core methods.

Two regional conrmittees commented on the 1963 national conrnittee report.
The Northeastern Committee reacted negatively to the FBA auger-hole
method because of the empiricism of the determination end poor repro-
ducibility,,due  to variable conditions; the committee favored the Uhland
core method and also suggested that the Uhland core and FEA auger-hole
methods .s!hould be compared. The North Central connnittee dwelt on the
class names and limits.

Two report.&' on percolation tests using the auger-hole method were
reviewed. Fransmeier and associates studied percolation for Christiana
soil, a deep fine-textured soil formed from red silts and clays of the
Coastal Plain. The lower B horizon in which the percolation rate was

A/ Fransmeier, D. P., Brasher, B.R., and Ross, S. J. Jr. Soil percola-
tion rates during sustained testing. Dec. 1964. Mimeographed.

Longwell, T. J., and Springer, M. B. Percolation tests on Tennessee
soils. Mimeographed.

Requests for copies of these reports should be directed to the senior
authors. D. P. Fransmeier is a soil scientist, Soil Survey Laboratory,
SCS, Beltsville, Haryland. T. J. Longwell is a soil scientist, SCS,
Knoxville, Tennessee.
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measured has a silty clay texture and a bulk deneity of 1.8 &/cc. et
field capacity. Holes were dug to a depth of 36 inches. A constant
6-inch  head of water was maintained in the hole. A vacuum eyphon  device
we8 used to maintain the head. (This device ha8 eeveral advantages; the
authors should be written for the particulars.) Soaking wes continued
for about 8 month, and percolation measurements were made periodically. #
%o aepec,ts of the work are of particular interest. First, percolation
rates at the end of 24 hours of soaking, the length of time specified
for the standard percolation test, ranged from .08 to over 7.5 lncbes i
per hour. This is almost a hundredfold difference and suggest8 that a
24-hour pre-soaking period is insufficient time, As a point of reference,
the critical limit for percolation for septic tanks is one inch per hour.

The second point of particular interest concerns the pattern of moieture
movement. Most of the movement away from the oource was horizontal
rather than downward. Significant upward movement al80 occurred.

The joint committee was of the opinion that the permeability  claeees
previously proposed should be held in abeyance. These class limits are
based on the Uhland core determination. Few Dhland  core determinations
are now being made; the auger-hole method is used instead. The auger-
hole nmthod  has limitations. Reeults  are highly dependent on the extent
of saturation a8 is shown in the report by Pranzmaier and associates.
Furthermore, the determination is usually made at 8 etsndard depth of
about three feet. This depth may not coincide with the eOne of minimm
permeability for the soil.

The conrnittee recognizes the need by field soil scientists for guide-
lines to estimate permeability. Permeability estimates in units of flow
are required by law in some cormunities as part of their conetruction
ordinances. The conxaittee requests the Soil Survey Laboratories to
assemble a report.on  permeability that would be of importence  to field
soil  scientists . The report would include among other things:  the
studies by Pranzmsier -2, and by tongwell  and Sprioger; use of
standard laboratory characterization data to assiet tbe e6tiIMtfOn of
permeability; and a review of literature.

The region81 committee8 are requested to review the problem8 with
permeability classes.

Weter Table Definition8

A 8et of water table definitions written by Dr. Robert D, Miller w8s
proposed in 1963 and given in the 1963 nation81 committee report. In
slightly modified form it is repeated 8t the end of this section. The
definitions proposed in 1963 were reviewed by the region81 connuittees.
The Northeast committee felt that the classical definitions used by
professionals in hydrology should have precedence. The cleasical
definitions are more conceptual end less operational than the proposed
definitions. An example of a classical definition of water table is,
“The upper surface of 8 zone of saturation. No water table exists



where that surface La formed by an impermeable body.” (MeLnear, 1923,
page 22.) The North Central and Southern committees doubt that virtual
water table is required. The same 8entLmant  was strong in the 1965
national committee. Furthermore, it was questioned whether virtual
water table is actually a kind of water table. The principal reason
that the national committee  decided to include virtual water table is
to have a complete 8et of definitions. During the discussion from the
floor the question wa8 raised whether “hanging” water teble could be
substituted for virtual water table. This require8 Lnve8tigatLOn. The
national committee recognieas  that the reference to “further deepening”
in the perched water table definition requires clarification. No pro-
posals are offered, however. It is felt that this would probably have
to be left to the judgment of individuals. The chairman of the national
committee plans to prepare a statement that will contain the water table
definitions and will discuss the kinds of water tables a8 defined that
would be measured given several hypothetical soil conditions ‘and Lnstru-
mantation. By instrumentation is amant the position of the bottom of
the boreholes and whether or not they are lined boreholes. The atate-
ment would be circulated to regional co&trees  for comment8 and
additions.

3

The national committee suggest8 to the regional committees that atten-
tion be shifted from the definition of water tables to the development
of a better understanding of how to make the kind of water table maasure-
msnts  that will be meaningful.

“Apparent Water Table. The level at which water stands (adequate
time allowed for adjustment8)  in an unlined borehole is the
apparent water table. It may or may not coincide with the water
table as defined elsewhere, and may vary according to the depth
of the borehole.

“Water Table. When a lined borehole La drilled from the surface
downwards, the level of the bottom of the hole when seepage of
water into the hole is first observed (adequate time allowed for
adjustments) is the level of the water table, providing the
water doe8 not rise to a significant height above the bottom of
the hole.

“Perched Water Table. If a weter table is found by drilling a
lined borehole from the surface downward, and if it is observed
that further deepening of the lined borehole cau8e6  the equi-
librium level of water in the hole to subside or to disappear,
then the water table observed was a perched water table. Its
level is designated as the level at which the water table wa8
f Lrst encountered. A perched water table is likely to be
encountered where a pervious stratum lies above a less pervious
stratum.
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“Artesian Water Table. If, after water first appears in a lined
borehole, it subsequently risea to an equilibrium level signifi-
cantly above the bottom of the hole, the final level of water in
the lined borehole  is the level of the artesian water table.

“Virtual Water Table. If conditions, as observed by tenaiometric
measurements, are aa if a static water table existed at a level
that can be computed from tensiomater  readings, that level is
designated as the virtual water table if a lined borehole fails
to reveal a water table,when  driven to the indicated depth,., A
virtual water table is likely to occur at or just below the bottom
of a fine stratum that overlies a coarse stratum or where well
decomposed muck overlies peat.”

‘Classes of Water Table Depth and Duration

The 1963 national committee  listed the following set of depth classes:

Very shallow 0 to 15 inches
Shallow 15 to 30 inches
Moderately shallow 30 to 60 inches
Moderately deep 60 to 120 inches
Deep 120 to 240 inches
Very deep __-
(No significant influence) More than 240 inches

The regional connnittees  were requested by the 1963 national committee  to
review these limit8 relative to the control section. The Nor theaa t
regional committee  recommended  that measurements  should be given for the
depths which fall within the vary shallow (0 to 15 inch) class. They
aleo indicated that the 30- and 60-inch breaks are especially convenient
for engineering interpretation. The North Central regional committee
favored the proposed set of depth classes and indicated that one of the
depth class limits should be the same as the bottom of the control section.
The Southern committee  suggested that “very deep” apply to over 240 inches
and the term “no significant influence ” be deleted because  water table
differences below 240 inches do affect ahelterbelts. They also proposed
that depths be measured from the top of the 0 horieon and they asked that
the ponded  condition be clarified.

The national committee did not know why it would be useful to have depth
classes that coincided with the lower limit of the control section. The
question was entertained whether the depth claasee  for perched and true
water tebles should differ. The answer involvea the question whether  the
effects of perched and true water tables generally differ. It was observed
that the distinction between perched and true water tables is artificial
to a degree as they grade together. Recent studies in Ohio soils were
discussed (Sumnary  of Soil and Water Studies. 1960 - 1961 - 1962, Ohio
Department of Natural Resources, Division of Lands and Soil.) This study
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shows that the difference in water table depths among soils in ,the catena
is lees then morphology and managexent  experience would  suggestwbere
true and perched water tables’ ere ‘not distinguished. The better drained
soils probably have a perched water table’whereas the poorly and very
poorly drained soils probably have true ,water tables. If a distinction ‘.
between parched and true water tables pie made, then the difference
between water table relations among the soils of, the catenary  aasocia- ’
tions becomes much greater than if the two water tables era not
distinguished. This subject requires further consideration.

The national coamittee proposed the following depth classes for considera-
tion by the regional coxmittees:

0 to 10 inches
10 to 20 inches
20 to 40 inches
40 to 80 incheo
80 to 240 inches

,240 inches

By oversight, names for these classes w8re  not discussed. Tbe aoxmittee
felt that measurements should be mada  from the top of the 0 borieon.
These classes should be discussed by the regional committees,

Duration of water tables was also discussed. ‘lhe five olasses of duration
proposed in the 1960 national report and repeated in the 1963 report were
acceptable.

The depth and duration classes as formulated would pertain to average con-
ditions. The national coamittee  felt that the probability of occurrence
needs to be included in the description of water table conditions. No
specific suggestions were mede however.

The possible irunber of combined depth and duration classes is very large.
It was the consensus of the national committee  that an attempt should be
made to define classes that combine depth and duration of water table.
Also these classes should include the maximus depth as well 8s the minimum
deptb~if  this is feasible. Tirse did not permit the developwant  of specific
proposals. Tbe regional committees are requested to comnent on the pro-
posal of combined depth end duration classes and also on the question of
probability of occurrence statements.

Finally, in reference to the description of both depth and duration
classes of water table, it should be a matter of record that tbe committee
debated whether descriptive statements and actual measurement values would
not be better than classes. The committee felt that classes were useful,
but if measurerneat  were available and dercriptive statermnts  were
feasible, class descriptions ehould be avoided.
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Available Water

Cormnents  of tbe regional committee6 on the 1963 national committee.
report concerned methods of measurement and expression of the results.
The Northeast committee forwarded e nuubar of l/3- minus 1Ebar  deter-
minations that were made by the Pennsylvania State University. The j
1965 national committee did not Concern itself with methods of meesure-
mant  or means of expressing tha results. gather, in the brief tims *
devoted to the Subject,  the committee concentrated on how laboratory
measurements of l/3- minus 15-bar  should be stratified in order to
obtain the maximum predictive value. It was felt that the Btretiflce-
tion should be by more tben just texture alona. Kinds of soil fabric
should be defined. Included in the definitions of these fabrics would
be texture, mineralogy, and organic matter content. The master horizon
would also be included in the definition of the fabric where it would be
thought relevant, The coarmittee discussed that it may not always be
possible to work directly from the classification of the soils because
horieon thicknese  is a factor that would effect cleBBFflcetion but not
the amount  of water expressed in inch-per-inch values. For example,
soils with horizon8 that meet the requirements for Bpodic horizons may
be classified as inceptisols because the spodic horieon is too thin.
Water-retention characteristics of these thin Bpodic horieons may be the
same as those of thicker spodic horizons.

Tbe regional conrmittees  are requested to explore the possibilities of
stratifying l/3- minus 15-bar water retention values by classification
of the soils in the new system, It is hoped that the Soil Survey
Laboratories can.do likewise. A minimm  objective might be the weighted
average to e depth of one meter or to where roots are restricted, which-
ever is shallower. For uniformity the measurements Bhould’be restricted
to l/3-  minus U-bar values. This may require exclusion of soil
materials falling in the Bandy family textural class because it has
been well established that-ruse of l/3-bat tension leads to underestima-
tion of the available water for such textures. It is suggested that
the l/3-bar  values should have been determined on either cores or
natural clods ,and not on fragmented samples. The date should be reported
both as percentages and as inch-per-inch values. Presence of coarse
fragments will confound the relationships. In the exploratory stages
it would be advisable to report the values both exclusive and inclusive
of the volume fraction of coarse fragments present.

The conxnittee  recognizes that available water is a poor term and that e
more operational term is desirable. No suggestions were made, however,
and the regional committees  are solicited for suggestions.

Field Moisture Studies:

The State soil scientists were requested prior to the national cosnnittee
weting to supply information on long-term moisture investigations in
their respective  states. The intent of the request wan to obtain a



7

0 general idea rather than a complete bibliography of the number and kinds
of long-term moisture studies completed or in progress. About 40 of the
States responded. Approximately 20 States have long-tans moisture
studies and about a dozen rather promising aource6  of information were

:
indicated, A compilation of replies can be obtained from the national
committee  chairman.

.e
‘

The regional committees  are requested to continue the collection of
information on field moisture studies that have been completed or are
in progress. The compilation prepared for the 1965 national coamittee
would provide a starting place for the regional committees. The projects
should be evaluated relative to the following objactive: the development
of indices based on weather records that could be used to predict the
soil moisture regime with reasonable reliability.

The possibility of moisture studies by field soil scientists was discussed.
It would be preferable to select sites near weather substations. Studies
on irrigated land may be useful. Such studies would be for a relatively
short period of time usually--five years or less. Several short-term
studies on similarly classified soils 
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Report of the Coatnittee on
Classification and Nomenclature of Wade Soils

The acreage of land affected by filling, earth moving operations,
dredging wd other mechanical means has increased greatly in the past
one or two decades. In tha Soil Survey Manual we find that Wade land- -
is the termwhich would most nearly fit these areas. This term, however,
has not been entirely satisfactory and we have been searching for better
terminology.

Ma& land is defined in the Soil Survey Manual aa consisting of “area6
filled artificially with earth, trash, or both, and smoothed, It occurs
most commonly  In and around urban areas.” It appears from this dafini-
tion that the term “Made land” was originally intended for a fairly
limited kind of land. In practice, however, Wade land mapping units
have included areas ranging from rubbish dumps to soil altered by earth
moving equipment, deep plowing, or other means. There is a wide range
in value of these areas for crop production and other uses.

In many survey areas mapping units were set up to recognize and separate
these various kinds of “made land.” The problem of finding correct names
for them has been troublesome. Are all of the areas proparly classed as
Made land? Should some  new terms be coined for areas consisting of earthy
material?

In 1962 regional comnittaaa began efforts to work out batter guide lines
for classifying “Made land.” In 1963 a verbal report on this subject was
presentad to the national conference. The 1965 national cowittee had
three regional committee reports to review as a basis for its work.

Oblectives

With this as background our 1965 conrnittae  listed the following objectives:

1. Review available regional reports.

2. Review the Manual definition of Wade land and consider
possible revision of this definition,

3. Develop guidelines for recognition and naming of areas
which might fall outside a revised definition of Neda
land.
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Regional Connnittee  Reports

The following regional committee reports were available:

1. Northeast Region. Excerpt from report of Committee on
Improving Soil Survey Operations, 1962.

2. Western Region report, Committee  No. ,l,.Made or Shaped
Soila, January 1964.

3. Southern Region report, 
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The committee recognized inherent difficulties in uee of the word “8011”
in the broad class name Wade soil. The main difficulty is that soil 88
defined in our recommendation  is used in the eeme of earthy mDteria1
in contrast to a natural body with naturally developed characteristics.
In spite of this reservation the term “Wade soil” was favored by the
committee over others which were proposed. Before settling ,on the term
“Made soil” the comittee apent considerable tima searching for alter-
native names. Among those considered were: Wade soil, formed soil,
Wade earth, Made land earthy, and Wade ground.

3. Recognize aa named foils those areas consisting of earthy
cmterial disturbz ormodified  by man in which the
characteristics are such es to enable placement in existing
soil series or recognition of new series. Most of the
soils in this category are Entisols.

This recommendation is consistent with the second para-
graph under Made land in the Soil Survey Manual, which- - -
reads, “Stabilized land areas with clearly developed soil
characteristics or even those with young soils if
definable and uniform enough to map and especially if
arable, should be classified as soils even though
originally made or reworked by man.”

4. Where two or more classes of “Wade soil” are established
in a survey area, modifying adjectives must be added for
differentiation. The modifiers should followthe term
“Made soil”‘in order to keep these unite in alphabetical
sequence in the published report, Wodifying  adjectives
reflecting a soil characteristic or node or origin may
be used, for example:

Made soil, sand and clay
Made soil, calcareous
Wade soil, smoothed

The above rule also applies to Wade land,

Future committee work

It is recommended  that this comnittee be discharged. We suggest that
regional committees be appointed to review tbe adequacy of several of
the miscellaneous land types listed in the Soil Survey Manual. soma
which need attention are alluvial land, strip xines, and urban land.
Recommendations, if any, from regional committees would then need to be
reviewed by a national committee.



Committee Neabere

A .  J .  Rsur.  Chairman
J. R. Ablaiter
R. D. Hesdley
E. H. Templin
L.  E. vler
J. M. Willisme
K. P. Wilson

Kellogg:

Kellogg:

m:

Kellogg:

Tcmplia:

Kellogg:

Simoneon:

Kellogg:

Dr. ltellogg
Dr. simonson
Dr. Retzer

General Session Canrments l/20/  65

Agreed thst the definition of Msde laud given in Soil
Survey Msuusl  wse intended to be quite nsrrow,  but thst
big mschines have changed this.

Did the committee  consider “&sped soils?”

In connoittee  discussions it wss concluded tbstrnoet
aress of “shaped  aoil” could be clsseified se phsaes
of nsned soils; areas which could not be so classified
should be neswd “Msde soil” with 8 modifier added if
desired to give the nsme more connotstion.

This ia not what I wsntad  the comwittee  to etudy.  We
need detailed inforaati6n on the character of areas
that hsve,been emoothed  or shaped.

If rasteris is so ,mixed  thst’it csnnot be described, it
vi11 be claeesd se ‘Msde soils.” If it csn be described,
it vi11 be classed se a phase of named soils. Field
test:8 on three areas in Kansas with cuts end fille to
six feet showed thst complexen of soil 
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SiCO~SOtl - I do not think they had enough information available.

&g&L - The comnfttee had so= reservations about use of the
term “aoil” as usad in their report under “Made soil.”
Materials  of this kind do have some properties of soil,
certainly by the end of the first year, Therefore, they
are soil and the comittee  should not be concerned over
the use of tha term “8011.”

siatrp, - Wa will have to continue work on this subject because
we have not received adequate guidance 
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Report of committee on
Climate in Relation to Soil Classification and Interpretations

The committee on climate reviewed the 1.963 Rational Work-Planning Conference
Report on Climate. Specific attention was given to the recommendations made
by the national committee. The committee then referred to the regional re-
ports on climate. The North Central and Northeastern regions did not pre-
pare a committee report on climate last year.

., ,.

Climatic Indices Studies

The 1963 national committee recommended that the Western States continue
their computations of climatic data and the testing of the climatic indices
procedure for calculating actual and potential evaporation for estimating
potential plant growth as outlined in Hilgardia by Arkley and Ulrich. Eight
of the 11 Western States reported that they had completed the computations
necessary to make these climatic Interpretations and that the data were in
various stages of publication. Tbe other three States are well along toward
completion of this work. The State climatologists have cooperated fully
with the Service in the computation and publication of these data. Soil
scientists in these States are now studying the relationship of these cli-
matic indices to the kinds and amounts of cultivated crops, trees, and
grasses that can be grown under defined levels of management.

Recommendation:' The committee recommended that the Western States continue
to test the climatic indices procedure as outlined in Hilgardia by Arkley
and Ulrich and to report their progress at the next regional work-planning
conference. It was suggested that the State soil scientists check with
appropriate people in the Bureau of Reclamation and with other agencies for
any additional data or methods that may be useful in making soil-climatic
interpretations.

Climatic indices and isollne maps have been developed for most of the Western
States. Some coordination of soil interpretations would result if these
climatic indices were coordinated across State lines and a regional isoline
map prepared.

Recormnendation:  .The committee recommends that consideration be given to the
coordination of these data among the 11 Western States and that the indlvid-
ual State isoline maps be joined.
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l
Soil Climatic Phases

The Southern committee on climate reported that where soil interpretations
were different for the same kind of soil when it occurred in two different
climatic zones, that this interpretation be made through the use of climatic
zones shown on a map. The soil name would not include a named climatic
phase. The committee concluded that more specific inform&ion w&s needed be-
fore further consideration be given to naming all climatic soil phases.

Recommendation: The committee recommended that the Servile continue to
recognize the importance of climate in soil interpretations as they have in
the past. This may be done (a) either In the soll~description or in other
descriptive material, (b) through the use of.climatic' zones shown on maps;
or (c) through the use of named soil climatic phases.

Basic Soil Studies on Micro-Macro Climatic Relationships

The Southern climatic committee reviewed the work under way st the University
of Kentucky on project S-47 dealing with micro-macro climatic relationships
and recommended that other research groups participate in this kind of a
project. In brief, this project deals with measuring micro and macro cli-
mates at a given location and includes such items as temperature at 5 feet
and at 3 inches above sod and above bare ground; 1 inch, 4 inches, 20 inChes,
and 2 meters below the surface of the soil undqr sod and under bare ground.
In addition, measurements on precipitation, evaporation, wind velocity, Snd
total solar radiation are being made. Adjacent to this erea of detailed
instrumentation a plot of soil (ideal soil) is being farmed to corn under
a very high level~of management, Including supplemental irrigation; thus
the only limiting factor In plant growth Is the solar energy available to
the area and the genetic limitations of the plant. Similar studies 8re re-
ported to be under way in other parts of the country.

This ~kind of work is basic to our understanding of the effects of climate on
soil interpretations. The national committee felt that there was a need for
a summary report on the progress and availability of data,on this kind of
work and concurred in the recommendation of the Southern committee that other
States be encouraged to participate In projects such as regional project S-47.

Recommendation: The national committee recommends that the regionsl'com-
mittees on climate encourage each State in their region to review work of
this nature (S-47 project) that is being carried out in their State and to
present this information to the regional committee on climate at the next
regional work-planning conference.

Relating Climate to Soil Interpretations

A great deal of effort has been put forth by each State during the past two
years in an effort to coordinate soil interpretations by kinds of soil within

.
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maJor lend resource areas. This was the result of instructions contained in
SCS Advisory IVotice W-226 dated April 29, 1963. Major emphasis wes placed
on benchmark soils. Climatic date pertinent to soil interpretations should
be a p&%&f these basic data. The committee felt that the benchmark soil
approach’; (%e:+ssembly of basic data by kinds of soil within major land re-
source ereas)'is basic to our understanding and interpretations of soil.

.

Recommendation: The committee recommends continued participation by the
State&in recording basic data for benchmark soils including pertinent
Climtic date and that the regions1 committees on clinmte report on the pro-
gress',:being  made in this work.

Soil Temperature Measurements in ” I.:::,,
Soil Classification and Interpretation

Soil temperature has now become a part of our.new soil classification system.
There is good reason to believe that these same soil temperature classes will
be useful in making soil interpretations. Some additional soil temperature
measurements at depths shallower than those suggested for soil classification
may be helpful in soil interpretations. Special emphasis should be given to
soil temperature measurements In soil areas (1) where additional information
is needed to characterize the soil for classification purposes end (2) where
soil temperatures may be important in soil interpretations. For example,
what are the relationships of meen annual soil temperatures, growing season
soil temperatures and summer soil temperatures to (1) growth and yield of
citrus? (2) growth and yield of cotton? (3) growth and yield of corn for
grain? end (4) growth end yield of other important agricultural crops?

Details regarding soil temperature regimes, their characteristics end pre-
dictability are included in the publication SCS-TP-l&April 1964, by Smith,
Newhall,  Robinson, end Swanson, end in other publications listed as refer-
ences in this publication.

The committee is of the opinion that soil temperature measurements should be
coordinated. We suggest that the Principal Soil Correletors in consultation
with other cooperators of the Soil Survey prepare a statement amplifying the
need for information about soil temperature and that they make specific rec-
ommendations about the methods to be used. In particular guides are needed
on depths end time at which soil temperatures should be recorded. Otherwise
it would be difficult to coordinate  soil temperature measurements between
soil survey areas. In addition mercury thermometers used in determining soil
temperatures usually need calibration. Instructions on how this can be done
should also be issued.

Recommendation: The nations.1 committee recommends that the regional com-
mittees on climate encourage each State to make soil temperature measurements
in accordance with prescribed methods and with the technical guidance of the
Principal Soil Correlator end that a progress report be made et the next
regional work-planning conference.



Future Committee Activities

Recomnendati.on: The committee recommends that they be continutid 80 that
further guidance can be provided to the regional committees on clfmate.

,

Participants in Committee Deliberations

Comittee Members

H. H. Bailey *
0. W. Bidwetl
R. W. Eikleherry *
R. B. Grossmn  *
R. D. Headley *
A. A. Klingebtel  * - Chairman
R. C. Kronenberger  *
J. T. Maletic
A. C. 
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UNITED STATES DEPARTMENT OF AGRICULTURE
Soil Conservation Service

NATIONAL TECHNICAL WORK-PLANNING CX)NFERENCE  OF THE COOPERATIVE
SOIL SURVEY, Chicago, Illinois, January 25-29, 1965

A.

B.

C.

D.

Report of Committee on
Soil Family Criteria

Introduction

The Committee on Soil Family Criteria met on Wednesday after-
noon and evening. Present were all members, except Dr. Scrivner.
Other participants in the Committee discussions were Dr. Kellogg,
Mr. Ableiter, and Mr. Noble. Mr. D. E. McCormack was secretary.

Regional Reports

The Committee received no regional conference reports bearing on
its area discussion.

Other Sources of Suggestions to the Committee

A number of suggestions for revision of soil family criteria
came from regional orientation conferences held in the autumn
of 1964. Also, informal suggestions were received from several
State representatives and individuals. All of these suggestions
received consideration during Committee deliberations.

Discussion

The chairman reviewed changes in family criteria that have been
proposed since the June 1964 Supplement was issued. These changes
will be transmitted to all cooperators by Dr. Smith in 1965. In-
cluded are two new mineralogy classes, gibbsitic and limonitic
(primarily for soils in Puerto Rico and Hawaii).

The Committee discussed also the following proposals and questions:

1. At what category of the System should soil thickness
be used as a differentiating characteristic? The
Committee consensus was that this characteristic is
most appropriately used for differentiation at the

family level.

2. Apply clay mineralogy classes to textural classes
having less than 35 percent clay.

The Committee rejected this proposal.
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3. Should the content of coarse fragments in the
skeletal classes be varied according to tex-
ture of the fine earth? It was proposed in
the West that the allowable content of coarse
fragments be adjusted as follows:

sandy skeletal: 20% coarse fragments
loamy skeletal: 40% coarse fragments
clayey skeletal: 60% coarse fragments

The argument for this sliding scale of coarse
fragments is that the moisture-holding capa-
cities and other physical characteristics of
soils would be more nearly equilibrated. ,The
Committee is of the opinion that the present
50 percent lower limit for coarse fragments
in skeletal families is questionable, but is
unwilling to accept the above proposal with-
out more data and testing.

4. Soil families be further subdivided accord-
ing to three degrees of expression of argillic
horizon: minimal, medial, and maximal. Defi-
nitions proposed by California soil scien-
tists.

The Committee agreed that the proposed
definitions of each class'might well serve
to differentiate series, but that this
criterion represents a level of generaliza-
tion that is clearly below the family.

5. Divide the "isomesic"  temperature class into
two temperature classes, with the division
point at 59'F.

This proposal was discussed and accepted
(See Committee  recommendations).

6. How shall control sections be handled in
family groupings if they consist of layers
that are thinly stratified and of strongly
contrasting textures?

The Committee discussed this question at
length. 'Strongly contrasting textures"
are defined on page 6-3 of the June 1964
Supplement. At present, the definition
requires that a weighted average texture of
the control section be used. The Committee



3

agreed that, to be relevant, the strongly con-
trasting strata should comprise at least three
layers with an aggregate thickness of at least
six inches, or more than one-third of the thick-
ness of the control section, whichever is thinner.
See Cosunittee recommendations.

7. Add another continental temperature class for
soils with a mean annual temperature of more than
about 72OF.

The Committee considered this proposal but found
little to discuss, pro or con. Further argument
and more data bearing on the question are needed.
See Committee recommendations.

. .

:

8. Shall soils that are shallow to ortstein or to
thin, iron-cemented sheets be .classed as thin
families?

The Committee considers that these are not quite
comparable situations,,and that separate rules must
apply. The crux of the matter is the degree of
permeability of the horizons to roots. See Com-
mittee recommendations.

9. Shall soils with a lithic contact at depths less
than ten inches b-e placed in the same families as
those that are ten to twenty inches to a lithic
contact?

Under the current rules, soils that are less than
ten inches thick over a lithic contact have no
control section for textural classes, and the re-
sult is families without textural designation.
Thus the ten-inch limit automatically becomes a
family (and therefore a series) criterion. The
Committee agreed that this is an undesirable
convention, and made a recommendation'to change it.

E. Committee Recommendations and Suggestions

RECOMMENDATION 1:

Add to Paragraph a, page 6-2 of the June 1964
Supplement the following statement:

For soils having a lithic contact within ten
inches of the surface, the family textural
class is determined by the weighted average
of the texture of soil above the lithic contact.
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RECOMMENDATION

5

6:

Soils shallow to ortstein shall not be classified
in thin families, inasmuch as ortstein horizons are
invariably discontinuous and cracked and are there-
fore pervious to .roots.

RECIXMENDATION  7:

Soils shallow to thin iron-cemented layers ("iron-
stone sheets") may or may not be classed in thin
families, depending on whether the ironstone layer
is impervious to roots.

RECCJHMENDATION 8:

The various regional conferences be requested to
consider the need for an additional continental
temperature class, for soi&s with mean annual tem-
perature of more than 7116 F.
variability of 9OF. or more).

(And seasonal

RECOMMENDATION 9:

The Southern Regional Conference be asked to re-
examine the thickness classes of Ultisols and
Oxisols and to make recommendations to the national
conference.

RSCGMMENDATION  10:

The Committee on Soil Family Criteria should be per-
mitted to exist for at least another two years.
There will be a continuing need for study and evalua-
tion of soil family criteria. There is, moreover, a
need to receive and study the proposals of regional
comiiittees  on this subject.

F. Committee Members

W. M. Johnson, chairman Nobel K. Peterson E. H.,Templin
L. J. Bartelli C. L. Scrivner R. I. Turner
A. J. Baur Roy W. Simonson L. E. Tyler
D. E. 
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GROSSMAN: In reference to the proposal fora sliding scale of
coarse fragments, it should be noted that the one-
third minus 15 bar water retention bears little rela-
tionto clay content, except where clay percentage is
Quite low, but instead is~more  closely related to silt
percentage. Hence, the sliding scale for coarse frag-
ments percentage' should be related to silt rather than
to clay.

For stratified situations, would there be an advantage
in indicating the extremes in texture, in addition to
the weighted average; e.g., "coarse sand to clay?"

JOHNSON: It is possible that we may need to come to that. It is
apparent that considerable more testing of the family
criteria is needed.

DR. KELLOGG: Mr. Ableiter and Dr. Aandahl should 'present to their
regional committees or to the next national conference
some information on the'need for the extension of the
control section below the solum'but above 40 inches in
soils with argillic and natric  horizons. Particularly,
we need more information on available moisture supply
and crop behavior.

JOHNSON: We must be aware that if the family criteria appear to
be too restrictive torus, we are likely to have much
difficulty in series definit&ons.

MCCLELLAND: Would an ironstone sheet at shallow depth cause a soil
to be placed in a thin family?

JOHNSON: Yes, if the,ironstonq  sheet,-i$
limits of the pedon, and if it
roots.

continuous beyond the
is also impervious to

SNITH: We tried in earlier  approximations to define a hard
sesquioxide sheet, but failed because of the difficulty
of differentiating such a sheet.from  hardened laterite.

DR. XELLCCG: Referring again to the recommendation on a sliding
scale of coarse fragments, 50 percent;~is a generaliza-
tion. You surely would have a difference in'available
moisture between sandy,skeletal and clayey skeletal.
More work needs to be done on this question.

GROSSMAN: why not classify the clay mineralogy when the clay con-
tent of the control,section is less than 35 percent?

,:..

!

:i

i’



SMITH:

MCCLELLAND:

SMIIn:

When the clay content is more than 35 percent, the clay
dominates the behavior of the soil, whereas it is our

7

thought that the silt and sand tend to dominate soil
behavior when the clay content is below 35 percent.
Certainly there are differences in soils with less than
35 percent clay, depending on the kind of clay, but
these can be handled at the series level.

Probably all the petrocalcic soils that lack argillic
horizons are thin.

In soils with ortsteins, the soil includes the ortstein
whether roots penetrate it or not.

DR. lCELLQGG:Petrocalcic horizons just north of the Sahara are as
much as 30 feet thick. We must consider the upper part
as part of our soil, but not the whole 30 feet. There-
fore, in the Manual, we proposed one meter as the
thickness limit in such soils.

MCCOPMACK: Aren't the soil thickness classes defined on the basis
of root penetration, regardless of genetic horizons?

SMITH: NO. In the 7th Approximation you will notice that the
soil is definenative perenn~a;l~$s~epth of penetration of the

or to the base of the genetic
soil horizons. See the first paragraph on page 1 of
the "Brown Book " Thus, in the few places where the.
soil contains horizons impermeable to roots, the soil
is deeper than plant rooting.



UNITED STATES DEPARTNENT OF AGRICULTURE
Soil Conservation service

MTIOML TECHNICAL WORK-PLANNING CONFERENCE OF THE COOPEMTIVE  SOIL SURVEY
Chicago,  Illinois, January 25 - 29, 1965

Report of the Corrnittee on Organic Soils

I .  Reports  o f  reEiona1  corrnittees

Reports of all four reEiona1  committees were reviewed and consideration
given to their recommendations.

All four regions conducted field trials of some nature using the new
system.

I I . Histosol - current definition (Organic carbon determination vs. loss
on Qnition  was discussed as methods to use in determining minimum
0rSanic bontent. Soil Survey Laboratories to assist in decidinS
best method.)

I I I . Committee recommendations

A. Control sections

Drained VS. undrained definitions - Some committee members
felt that the arbitrary “40 and 60” would Le adequate  in most
cases if,a firm definition of “drained” be spelled out. The
committee suggested that if 40” is used for “drained” the
definition should specify the followinS:  Evidence of B p lowed
surface layer or other evidence of drainage indicating that
initial subsidence has occurred.

B .  Dysic - pH 1N KC1 5 or less
Euic - pH 1N KC1 more than 5.0

The corrnnittee discussed means by which pH can be determined in
the field. A correlation of typical samples was presented
usinS several methods of determinlnE  pH. It was pointed out
that pH in salt solution was preferable to pH H20 because
(a) replacine power of cations follows the lyotropic series
and (b,) pH with H20 fluctuates seasonally, Eenerally  increasing
on drying,. The committee 
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b. The name nesic is subject to change because the term
is used at the family level for temperature classes.

C. Use of pyrophosphate  to distinguish between horizon
types and between sapric and sedimentary peat.

d. Unique or.clanic~materials  (Guy Smith’s litter over rocks).

\

IV. Taxa  of suborders

10.1 Saprists
10.2 Mesists all have diagnostic’ horiions
10.3 Fibrists
10.4 Leptists - lack diagnostic horizons

V. Taxa o f  great’groups

A.  Cr i ter ia

1.

2.

3.

4.

Cryic class - has permafrost or has ice in the soil for more
than ten months of the year!

Dysic and Euic classes based on pH’s.

Sphagno  and Hypno Fibrists unique - easy to identify by their
nature. Sphapno  is 5 or less in pH and Hypno is over 5 in pH.

Classes in Leptist - committee rec&mends  following revisions
from 1963.

a, Dysic and Euic classes have been removed at great group
level and will be considered at family (or series?)
level . This was done to shorten names.

b. The kinds of horizons (dominance of a horizon type)
considered at this level are as follows:

(1) Saproleptists - sapric naterials  dominate

(2) Mesoleptists - mesic  materials dominate

(3)  Fibroleptists - fibrfc materials dominate

(4) Cryoleptists are retained as of 1963 report,

VI. Taxa  of subgroups

May be best considered by piviny:  specific examples. Much is a repeat
of addendum report given limited circulation by Cuy Smith, May 1963.



A .  Eussprist

1. Typic - entire control section with sapric horizon.

2. Clastic - 50 percent mineral matter in orSanic part
control section.

of

4

0

3. Interic - two diagnostic horizons in control section.

4. Thaptic - buried mineral soil in control section.

5. Limnic - limnic horizon in control section.

6. Lithic - rock in control section.

7. Hydric - like typic except Hz0 layer in control section.

B. Saprolqtist

1.

2.

3.

4.

5.

6.

7.

8.

VII. Family

Typic - in this case, dominantly thin sapric materials over
mineral soil material 1ackinC mollic epfpedons, SpOdiC or
areillic diagnostic horizons (can have ochric epipedon
and/or a gleyed  horizon).

Thaptic - mineral material has either a mollic or umbric
epipedon or a spodic or argillic horizon.

-
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F. Toxic elements - Al, Zn, etc.

G. Texture  of substratum - WriShhteJ  avcra~e  texture

H. Acidic

VIII. Series criteria

A. Minnesota is presently placing Histosols into series. This
classification will be circulated to ctxmnittee  members and other
interested parties, particularly in Michigan  and Florida.

B. Florida has made good proSress  in placing  series in the scheme
but has not proposed family names. Thay have a’proposod taxonomic
key for organic soils of Florida. Trial mapping in both Florida
and Minnesota indicates the system is workable and that field
personnel are able to use the established criteria in the field.

Ix, Application

A. Idealized schene  - the chairman feels that the number of units
in the system can be held to a workable minimum.

1. In Minnesota and Florida mapping units were not excessive
in number.

2. A coded legend wan used in mapping trials in Minnesota as an
educational aid to acquaint soil scientists with the system.
A copy of this leeend  is attached. This type of 1eScnd
numberin!;  system would be dropped in favor of a State lefiend
after the surveyors were acquainted with the system.

X. Miscellaneous

A. Structural features

B.

These nay be needed for rccoCnieinS  structural features.
Structural features of significance may occur only in elastic
subgroups  of Saprists ci in Saproleptists  which contain 50
percent plus mineral content.

,I ..:,
Experience has shown that field es&ate6 of”oiSanic matter are
frequently too hiSh. Recent laboratory data in California and
Minnasota  shw that many soils will not qualify (too lw in
organic matter content) for Histosols even thouSh classified
as such in the field. Clay and silt mineral admixtures are
involved in most errors. This is not considered serious because
it is believed that field men will become more proficient as
laboratory checks become available.



1. Grossman:

Tamplin:

2. Ehrlich:
(Canada)

Guy Smith:

Kellogg:

3. Grossman:

4. Kelloze:

5. Kellogg:

6. Whiteside:

6

guestions  o n  Orfianic Scil Comnittce  Report

Why is pH used in definition of classes instead of bases?

By using pH, we are usinp an operational definition and
we have lots of data.

How dc you know underlying material has a buried horizon?
Most material under organic soil has such an horizon.

Find buried soils in nature (as podzol)  that is genetic
apart frcm the organic material.

m
.
f

In some cases, however, we do set influence of organic
matter. May he devalopinc right alonG with organic matter.
Think Ehrlich has a pood  point.

Should WC specify rstio  of KC1 to solids? Farnham cited
Finnish work and discussed field technique for determinations.

Organic soils are different from mineral soils, we may
have to use more cperational  methods.

On the slidinS scale formula for minimum organic require-
ments of Bistosols. Might even apply the Bodenburc soils
(mineral) in Matanuska  Valley of Alaska because of hiSh
organic riatter  content in these soils. Control section
might chance between viro,in and cultivated.

(Submitted his question by letter since he was not present
when report was given.)
In defininp  the diaenostic  master horizons of Histosols,  I
would like to avoid the splittinp  of series in those shallow
to mineral materials where there is less than a 12 inch
subsurface dia@ostic  horizon. This might affect many of
our shallow orp,anic series by splittiny those commonly 12
to 40 inches thick into a 12 to 24 inch p,roup  and a 24 to
40 inch croup (assuming: the drained condition).

Would it be fessihle to reword the definition of master
organic horizons as underscored below:

“The diagnostic master horizons of llistosols must bc at
least 12 inches thick in the case of drained soils and 18
inches thick in the case of undrained soils. They do n o t
include the upper 12 inches of the organic soil if drained,
or the upper 18 inches, if not drained, fxcept where the
organic horizons are less than 24 inches thick.”
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This would Rive preference to the subsurface organic
horizons where the organic layers am greator than 24
inches thick, but give considerable weight to the
surface where it exceeds the subsurface layers in thickness.

7 .  Wilson: A nenber  of the connnittee  has sent a suSCestion  of the
nane  NIXIC in place of MRSIC for the intermediate organic
materials, MIXIC is from the Greek word MIXIS which means

\

an inteminRlinR. Your chefman feels this word is
acceptable. It is short and appropriate.

Conrmittec  Members ViSitOK

F. .I. Carlisle
James A. DeMent
F .  S. Famham*
Klaus W. Finch
G. S. HolmSren
A. 8. Paschal1
D. F. Slusher
Guy D, Smith
J. M. Willianr
K. P. Wilson
L. R. Wohletz

Walter Ehrlich (Canada)
Charles E. Kellogg
Roy Matelski  (Pennsylvania)
E. P. Whitesida (Michign)

0 *Committee chairman



HISTOSOLS

(Suborder - Great Gyp)

,, :,
10.1 SaTrists

10.11 cryosnprists ,
i

10.12 Dysaprists

10.13 Eusnprists

10.14 Lusaprists

1 0 . 2  Mesists  (Lenists)

10.21 cryomesists

10.22 Dysnesists

10.23 Eumesists

10.24 Lumsists

10.3 Fibrists

10.31 Cryofibrists

10.32 Sphqmofibrists

10.33 Hypnofibrists

10.34 Dysfilbrists

10.35 Eufibrists

10.4 Leptists

10.41 crycaeptists

10.42 Saproleptists

10.43 Mesoleptists

10.44 Fibrolqdsts

10.45 Luleptists

8
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Coded Organic Soil Legand  for Minnesota

Fraction Symbols

Denominator Numerator
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Soil Conservation Service

NATIONAL TECHNICAL WORK-PLANNING CONFRRENCE  OF THE COOPERATIVE SOIL SURVEY
Chicago, Illinois, January 25-29, 1965

Report of the Committee on Planar Shapes of Soil Areas
(linear features) in Relation to Interpretation

This  connnittee is a continuation of the 1963 compittea  entitled “Shape of Soil
Areas. ”

Briefly, the main problem is the lower potential for crop u8e and management
of a soil where it exists in small or irregular shaped areas associated wLth
less suitable coils for crop production. The problems are described in the
1963 report.

None of the regions had a conmrittee  on this subject in 1964.

We discuseed the 1963 report and the desirability of having our soil scientists
devote time to this activity. We concluded that we have more important thing6
to do now. It may be a suitable problem for a graduate student. The needed
research would require (1) the establishment of home relationships of production
cost to size and shape of soil areas,

*

(2) the eelectton  of samples within a
given soil landscape or pattern, and (3) estimating the decreased potentials
esultlng from application of the above relationships.

We recommend that the committee  be dropped.

Coonoittee  Members:

*A. R. Aandahl,  Chairman
*W. H. Bender
*L. E. Carland
*Lacy I Harmon

R. D. Hockennmith
J. D. Simpson
J. Cordon Steele

Visitors:

M. A. Fosberg R. D. lleadley
Charles E. Kellogg John L. P.etzer
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Soil Conservation Service
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Chic4go,  Illinois, March 25 - 29. 1963

r
THE SOIL SURVEY

Charles E. Kellogg

Gentlemen, I am sorry that pl4ne of the Senate Committee on Appropriations
s&e me nek you to rewranga your program. I should much rath+lr  had my
report in the beginning.

First of all, I think most of you know that during the next two and 4 helf
years or so I will be;s,pending  4 third of my time on 4 study of the AIMiC4n
agricultural colleges and associated experiment stations and extension
services under 4 grout o*upplied  by the Carnegie Corporztion. I talked about
.the ratter with the Directors and pointad out to them thst they would have
a little less travel,, yet they all suggested  I go abead with it. Everybody
agreed that.1 go sheod with it (except my wife) so I will h4ve 4 little less
time for extr4s in the next two and 4 h4lf yesrs thsn I have had. And I
sh411 always  try to remember  to tell the State Coaoerv4tionista  when I’m in
4 State on this kind of work, butt if I forget it sometime,  I hope no one will
think ,I’m slighting them.

I think the pres,tige of our Soil Survey work has iocressed steadily with
people generally, both in this country nnd overseas.  The prestige is nice,
but it involves responribilities. When we change our terms and oz defini-
tions of terms, in fairness we must explain them internatioeally.

The financing of the Soil Survey hnslste4dily improved. A4 I rec411, when I
first started in the Depsrtment  we had on the order of one-qunrter million
dollars. I don’t tenyembcr  exactly--and that doe:: not count the cost of publi-
c4tions, so it might have been 44 much 4s $350,000. The States were putting
in about 4 quarter of 4 million, We had 4itogether, then, considarsbly lens

_tb4n 4 million dollars. Now the tot41 is in the neighborhood of 20 million
dol.lars or 80. In th4 Service we’ve been spending about 16.S million this
fiscal year. Now that includes wetarshed  funds to aczelernte coil surveys
and .funds from other activitiao  of the Service that muat be used to supplement
our regular Soil Survey financing, The State and local financing has not
increased eo much 48 the Fader-41 financing. This is 4 source of considerable
embarrassment to me. At the Senate Hearing last Monday, the cbeirman
insfeted that we put into the Record the 4mouut  of State 4nd local funds used
for soil survey work, by States. We reported 4 lump sum in former years. but
no,?~it  must be by States. And our informetion  io not so accurate 4s I wish
it :were. I do hope that all of you State coil scientists., particularly, will
try to get somewhat more~precise  annuel.  astimetes of both State and county . .
funds, becsuse  I.have a hunch we m4y be asked for these data every year from
now on.

:.



The biggest problem that we have now, and elwayr have bad in the
is the mainteeance  of balance. I hope we have balence  at a high
not &set it by 
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a shame to bring young men into tha land-grant colleges here and talk to
them about the fertilization of corn. First of all, mOst of them probably
know more about it than the professors. They’ve bean doing it under the
direction of their fathers and it’6 old stuff, not very interesting. Some-
times I wonder if the reason why wa have so few graduates in eoil science is
not that the boys are ao bored they change to somathing  else? And it is such
a pity! Nobody in the whole agricultural fraternity has the human interest
material that we have in soil science. Seventy percent of the people of the
world live in the country, and how they live ia conditioned by the kind of
soil they have. And there  itl a wide literature to “Be. I know etudents are
very interasted
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I had wanted to talk a bit about soil correlation. Now thet Dr. Simonoon
is here he can check ma. We have mdc some  staff changns  with an nddltional
assistant principal correlator next June  in the Cornbelt  end in the Fer b!est.
And I’m hoping tha next budget will allow us to do a little more, porticulerly
in the Great  Plains. Wa have had an additional high level position in
Dr. Simonson’s  offics,

We have some real, problems in soil correlation. but first of all, I think,
our soil desdriptions have improved.’ Bmphesis  o n  interpretati.ons  a n d  the ”
work on the 7th Approximation have ‘forced us to look more carefully et the
eoi1.s  than we bad forsrly. And ae we do that, we find soil characteristics
that were not previously notad and recorded accurately. As i%rv~?.ro  chenge
their practices, wa find that cocbinatlons of soil charactaristico  have a
different relevance than formerly, We find that the limits of our soil
series and of the phases  within them have not always been in the proper places.
We discover this not only through the official correlation route Lut also
through  the.  interpretation routa. It becomes clcer that many of the older
scil series are either vag;ie or wrong. Another big influence baa’bean the
kind of work that Dr. R&e and hto staff are dofng. Tnia work is graatly
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field correlatioms, and in .ths +termediate  correlations, amt be,.within’  the,
definition of these series. :  .It-,is wasteful to send forward soil units for
correlation that do ncc  fit within the official seriee  deecriptione that we
have, revised ones, or new descriptions  that follow the procedures.

When I think of ,Dr. Simonson)s office, I o f t e n  thiokof the\SUprems  Court. .: .~
In thia~,country we are especially interested in the.opinioos  of the Suprems
Court. We don’t much care so much  about the decisions--some of us do, but,:
mostly not; yet we are aaxioua  to reed the opinions. Thisis i n  c o n t r a s t
to Britain where everybody is intarasted in the decisions epd nobody:caras
about the opinions. So these Supreme Court decisions on ahelvesaround  the
room meke  Up the conscience of th8 United States. Many representatives and _
senators, and eveU Presidents, have passed bills,~signed  bille, or issued
edmiUistrative  regulations suspecting that they were unconstitutional. But
they could satisfy their constituente  clamoring for eansthing  and leave it
to the Supreme Court to straighten things out.

Gentlemen, I thir& we have eomething analogous in the Soil Survey--in
Dr. Simoason’o  office. Say you have arguments within Iowa, or between Iowa
end Illinois, or between other States--and our State soil sciantiste  vfint to:
avoid difficulties with experiment statioqg and the two experiment stations ,:,
want to avoid a row, and so on--and so you just send tha whole awss up to ‘~
Dr. Simonson  knowing that he will have to make the correlation fit the.
descriptions. At least I think there is some of this.

&uch..as  I em ashamed to say so, we still,.have several areas where the descrfp-
tiveIlegends  and the soil handbook8are  rqitten.as late as possible--just in
time for the final field reviews. I don’t.know  how many)of these w8 have now,
but certainly enough to count. I know h~o things abwt those surveys: they
eran’t  good soil surveys end they aren’t being reasonably well used in farm
and ranch planning. Sure, they may go into the farm-plan folders, because
somebody  said that e farm-plan folder bad to have a soil map, Where this is
done, the survey ends with a whole lot,,of odds snd lends tbet should have been
taken care of in the first,progr8ss review,~.or  at least iu the second one.
And they cannot be well taken care of without remapping. In some of those
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surveys, Dr. Simonson, I wonder if we).a_m not trying to get 8 good, gold-
plated correletion.vhen  we will have rath8r  poor 8011 trapsand  iaterprefations
at besti If we have to slight -some  of wr correlations, perhaps such areas~  :
are the ones to slight since .a soil survey made withwt 8 descriptive .legend
is not going to be good 8nyMy. Perhaps you C8U put in Some footnotes, Roy,
explaining that if the survey had beea done properly, we ehoUld have done’ it
some  other way. Of course, some people won”t like these, especially tho8e
& responsible for the delays. This illuetrates a violation of the
principle I mentioned  earlier- -that people who support our work do so because
it is highly Useful, and such surveys aren’t fulfilling their .function. I
feel 8 little sensitive.about-this  matter beceua8  I have to dafend  the work
as it actually &. I can think of e few man in our work whose education
would be considerably improved on this point if they coUld join me when wa
nit across the table and review the budget0 in the House 8nd in the Senate.
Wh8t do yw think we talk 8bOUt there? Frcrgipans, and Podzols, and stone linen?
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but I think t@st maps will be: And in this next 30 or 40 years we. are going ‘, l
to see LL lot more chhngas iti agriculture than we saw in the pest 30 or 40
years. Honestly gentlemen, I think we’ve only just started to apply science
to agriculture.-,We  haven’t seen anything yet. And this also means  that
everybody working inthis field has to be a lot smarter than those working fn
it now-‘-the farmers end the work-unit conservationists in our.,Ssrvice ‘as well
8s the soil scientists. _’ ‘i,

Sol we dare committed to having soil’ correlations that nerve many interpretaticais,
nottonly  the Ones In agronomy end horticulture, but also interpretations’in *
hydrology, forestry, range management, and engineering. And Urr Simonson  has
to think about these, Simply because predicted crop yields are.similar is
not final evidence ORB way or’the other about tiny of the eeparations we are
making.

I iesnt%oned  that we will nend only about 36 soil eurveys’to the Government
Printer thisyear. Since we .are mapping about three times as fast as we are
publishing, a day of reckoning ia coming. I know that. a lot. of soil survey6 a

get called completed in the field when they are~not, I went out on one of
those recently. It bad been “completed” for ubout a year but eoxcbody  raised.
questions. Some research was done, The .mapping  was wrong and~scmm  of the
classification was wrong. A year later it hadn’t been revieed,’  yet all the :~
ti(na tt was reported as “field work completed.” So I am afraid we have to be’:
careful’ebout the figures ,for completed soil surveys. But certainly we do
have a great many. ..Thus clearly we have got to step up our publication. We
ought to go from 36 to about 65 a year, and soon thereafter to 75. Not too 0
long ahead we, should have 200 nav publishad soil eurveyseach,year.  This is
going’to  take a lot of hdrd scheduling and a lot of work. Already we are :
havingtrouble getting soil, survey reports on time. Rankly, we have still
more trouble with party leaders on stme ‘experiment station staffs. A while
back a dean wrote to his Sanator about how long it took for..the USDA to get
out a published soil survey. Yet all the delay was due to his own staff!
The steff man who wrote the letter didn’t tell him  who specifically held up’
the job. We don’t want to get to the place where ‘we can’t use experiment. a

statioti people a8 party leaders.’ But If they cannot write the reports, what
are we to do? We cannot expect people to,continue  their support of our work
unless they can get the reeulte in e’reasonable  lengthof time;, ‘l&is applies
espacially to our State conservationiste;  experiment ntation directors, and
the like. Yet we are having published soil surveys in the hands of users
within leas than three years after the field work is completed end ready for
correlation. ‘.’ ..

I get the feeling that.soms soil surveys are held up by a little quarreling
about correlations. Maybe ve,cen find a way of putting a few footnotes
explaining the problem, which the huthor won’t like, but which may help keep
the show on the road.

Target dates for tbe..certographic’~work, the correlations, and the report are
always a problem. We have a committee, at Beltsville of Dr:.6imonron  or his’~‘~,
representative, Dr. Steele or his representative,  and Mr. lioechley or his

dates given by the Staterepresentative. They take notice of the target
offices and the principal correlator’s offices. To l&e e mai cane  out

Y
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within six months or a year, the people in the Cartographic Division have to
make the laydowc long in advance. If they make this leydown end then some-
body does not write the report or the soil correlation does not get finisbed~
in time, these maps are sitting on the shelves just waiting. Thus, the
aertogrephers  need to be reasonably certain that correlations and reports will
be coming  along before they start, Every time somebody unilaterally changes
one of these target schedules many people are upset end the whole job is
delayed. There were eleven of them that dropped out last year. This does
not seem reasonable to me, nor were the excuaee.

We have been experimenting with the cold-type press in contrast to the usual
hot-lead printing. We probably will make so1118 more ,.trials. I am not
satisfied that we had a good comparison of cost on the lest one. Dr. Steele
thinks that we can perhaps save some money end time by setting up the more
complicated tables in that way even if the manuscript es a whole is rapro-
duced by hot-lead. And then we are very close to the point of issuing an
order that no more galley proofs will go to the field, Is that going to make
everybody very nervous? There is a limit to the changing on reports that
helps them. When you men get beck home, look up the soil surveys that have
been published for more than three years, end find one that is right in all
respects.

When we compare most any kind of jobs, be they administrative or the making
of published soil surveys, our inclination is to compare one we have got in
hand with the ideal one with everything just right. Such comparisons era
invalid. I never hope to see either the perfect orgenieation or the perfect
soil survey. We need to compare whet we have with what we can reasonably
expect to get, not the ideal. And what we can reasonably expect will take a
lot of hard work.

We are also concerned that among the States some 14 do not have any recent
published soil survey. The principal coil correletors must know where those
States are. We ought to do something about them.

I think the quality of our soil survey manuscripts is better, a little bit et
least, but our writers still use too many long words. The technical words
are not their biggest problem; they know what they mean. The big trouble is
with words in the language that they rarely use in daily conversation. some
tend to pad the soil survey report with generel.discussions  of rotations,
seedbed preparation, general range management, end so on. These are eppro-
priete in rhe’ soil survey report to the extent that they tell the reader
about the soil as related to the soil map and that bring out the differences
in the kinds of soil shown on the map. I looked et one not long ago that
had a long statement on the importance of preparing a good seedbed.  But no
where did the writer tell his readers whet a good eeedbed was, whether firm
or loose or whet, nor .weS ‘itzreletad to the eoile. He was just padding the
report.

We have under preparation a new Writer’s Randbook. This is now out for review.
I hope when it comes beck we shall need only a few days more review.
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We have bean vary plsaaed with the lxprovemeiit-&thin  iha States on the
distribution of the newly publlehed aoil~ etiiveye.  The Extension Services in

,many States have taken hold of this ia.go~$.;i+pe.

We ‘bare pleased that many of our people in the Serviceare learning to use the
published 8011 surveys in farm and ranch pbnnlng. ‘sbniq  had navar used maps
other than photographs of the field sheets? They couIdn’t,lmaglne  doleg
without them. Of course, if yar ask fara’plannare  what they want, umt say
they want just what they have been getting (except for pay). But where a
little educational effort~haa  beep rpade,  the .+blished mapa  ara being used.
Since these have the correlated eofl~aamab, it is easier and better for the
farmer to follow through and to revlee-his plan with changee  in our inforxa-
tlon and data. :..

. .,
As 1 pointed out to the comittee ‘on urban Iarid,  I hope.alI  of you who have
a chance will encourage these paop$e  rln ‘the &ban ‘hr’eai Particularly the
planners. whether. appointed, &ectnd,~  o% profes&mal,' 'te de the writing
about soil aurvey& Thay arei ina&ltid  to ask ua to do it: and I know that
we will have to do quite a bit. of it. Yet it 1s much  more effective if they
do it. So try to encourage thaw. Maybe we can encourage the people in
Churleaton, in San Antonio, sad ln Lake County here.

,) ,:.,: .,.. ;(” ?..! _ ‘I .: ”
I have.  bee,n a l i t t le’  dleap+eiqt6d with the aloV’pti:og&&  ‘Au bencwrk  so i l s .
I suppose that in one,of the +hinge.that  can be put aside rince we lack
specific target datei.  ‘. $, wss bopieg  we!‘could  go faetex,  with that program
because’ a network of thae~!lbeuchamrks  on our prluclpal ‘e&a ,muld halp a
great deal iri co~elbtlon;~aed  for interpretation. Aod it~ill give ua in the
Service and la the experiw&t  etatlona a firamr basis for coordination acroae
State lines.
Illi noia

Yet this work haa resulted la roam pooling qf.fundS:among
and, Wisconeln~,  ecg tlpna,  ‘~ That ‘one aitp&~Lkikint”6  taff,+? l~<eqq 1 ts appro-

prieted-funds’  to‘.iuppo~t!:~~k’ln,,anothsr  State on ,a’ &rx$n.~oil association
area is wonderful progreaa.  ,~ , :!v,

We have 8ome probley  wltb:iaterpretatlons  over wlde &&a&.,  :“Sdil,e‘  are
continua and drop yJe;$ are not +e earnsover  tbe eatire- range of quite a
few of our roll.‘berles. .,,Stlll we should always have explanations of why
tha’ soils o,f any, one: area ,give yie~lde above or below the average for the
s e r i e s , ..:: ‘_. .

/
Another ‘ factor basic  to’jt,he  o&relation of Interpretations is unlike ‘phase  (,I,
breaks within a series. .Cn slope phases thle problem is quite aerl~e.:~ We
cannot have good reaulte,,witb  thaalope breaks at the same places  with con- .:’
trasting soils.” But within a aolL.‘seriee,  the breaka  should be alike, even
in different Skates. Without aucb.coordinati& it is difficult to coordinate
capability u,nltr acroaa State linea. Tba principal correlatore are obligated
to correlate those phases aa ua~cb ae thay are the ,aoil series or other
taxonomlc  unite.

.t
I need to eey a little ab?ut our:Soll  Survey Laboratory. This is tbe kind of
money that la hard to coma by becauee whaa we defend our appropriations, one
of the early questiona we get asked is bow much of this money is going to be
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emphasize that this is primarily an adminirtrative conference. The professor
of soils and the State soil scieatiats  are priemrily  technical advisors at
these confarencea. The purpose of the Soil Survey in any State is to 6erve
the needs of the people in.. the State and our aim Is ,to have together the
responsible end. knowledgeable representatives of ,the main contribu,ting  and
using agencies. They know the facilities available; the needa of the State;
and what is the best program. Congressmen are setting  more and more interested
in the work of theee Conferences; -1 prepared m&y letters to members of the
Congress explaining how we do this. The mattarcame up in the Heuee  Hearings
this year. I explained that in Washington we didn’t feel qualified to make
these local determinations. At this conference each county,or  dietrict,  or
area is given it6 priority. Yet some of’ these reports ahow that nobody wan
there from the experiment station over the rank of an assistant profeaoor.
This disturba  me. It is not whet I have told the Congressmen. owe need more
emphasis that this conference is really an gdministrative  one. It should
include the State conservationista, the Dean ,of Agriculture, or .Director  of.
the experiment station,” and other resp~ible,gdminietrative.  peo&g. The,:
soils people in the experiment Station’ and theState eoil ecientiiitn *re to
help eee that this plan is carried out.

We are continuing our work in training. I had hopad  that we would have a
fund in the Washington office to help with interstate transfers’,of  soil
scientfste’to broaden their experience. We b&e done most of.this,between
north and south, but we also,ne,ed  more of it be+eeq,east and ‘west”& well.
If any of you find a man that would benefit by such trenafere, try,.,tb’,
encourage it by calling $t to’tha attention of his State conservationist and
to our offices in Washington. Cur  treining in basic soil ecience ii’going
ahead at this moment at both Cornell and Corvallia. ‘The purpose of these
cour8ea is not to teach our men to,do soil correlations, to nuke interpreta-
tions, or to map soils. This we can do eatiafa6torily  in the Service. These
coursa% are primarily to teach the boya  to learn to read (this in themain
function of any University). � T4§o reaquires familirilty with all
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needed action in that particular area. Now then, this need not apply to the
soil and water resources alone but rather should encompass both the social
and economic aspects of development as well, This is the background, then,
of some of the new legislation that’s been pr&&l~ As I said, Rural Area
Development had not been in operation very long until it became apparenr,
that it needed to be strengthened in vations ways* And so new legislation
was written, developed, and presented to the Congress. Fundauxntal to that,
there are four principles that we should have in mind when we think about
this new legislation. going back to what fioy  said a monsnt ago about crop-
land in excess of our needs, there is one first principle, then, that under-
lies this legislation and that is the necessity for converting mm cropland
to other income-producing uses, such as woodland, grassland, or Kecteation,
and related to this guiding principle is tbe full knowledge  of the outmigra-
tion of farm people that is taking place.

The s e c o n d  principle which cnderlies these authorieations is the need for
Ways  to maintain and enhance the economic position off KoKal people. Meons
other than crop income or returns from certain livestock products must be
established.

The third principle is the necessity for establishing a rural-urban working
relationship to briug about a mutual understanding and appreciation of the
contribution that each makes to the economic and cultural welfare of the ~
Nation.

And, fourth, a means to provide for sound community  development of natural
KeSOuKC~:~i  and economic opportunities so that people  have a better place  to
work and live,

e
t
f

l

l
These four principles are the ones on’which  the new authorizations are based.
Row, let’s see what these authorizations are. I’m not going to attempt to
cover them in detail because you can read the bulletin that Roy called to
your attention a moment ago and you can read the Food and Agricultural Act
of 1962 as well as I can, ao I’m going to talk in terms of how these sections
of the Law have been implemented, and the status of them now. When we get

l
through with each particular section of it, I’m going to stop and if there
are questions you want to ask, that will be your chance to do so.

The first section that I want to talk about is the cropland  conversion phase
of the Food and Agricultural Act of 1962. The major move back of this, of
course, is the first one I mentioned: the conversion of cropland  to other
income-producing uses. The primary thing that I want to dwell on here is
that this is a cropland  conversion program that is based,on  soil surveys
interpreted in land capabilities. The principle of this is that the Depart-
ment of Agriculture will contract for land conversion to woodland, grassland,
or recreational purposes and in so doing will pay a certain amount of money
for an adjustment payment and, in addition, will oost-share on the necessary
conversion practices which go on contracted land.

A further point that I would make with you,that  is very significant and an
advance in the soil and water conservation action program of the Department,
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is the fact that these conversion contracts must be based on a farm conaerva-
tion plan developed through a soil conservation district by the technical
assistance of the Soil Conservation Service. This, I think you will agree,
is a major change in approaching the land convernion problem. You'll also
=en*e, those of you who are familiar with the Great Plains program, that this
is an extension of the principle8 of the Great Plain6 program to areaa outside
the Great Plains. M2ny people feel that the step does not go far enough, as
in the Great Plains program, where the entire farm and the entire conservation
system is specified in a long-term contract, but nevertheless, it is a step in
the right direction. I could add alvo from my standpoint, that another great
advance is the acceptance by ASCS of the principle of a farm conservation
plan or a ranch conaarvation plan as a basis for the development of a planned
land conversion program. Now then, &is ia on a trial hseis. This ia not
extended to every county or every State in the United States. To start out
with, the amount of funds that we think will be mada available for thie is
relatively small.
leadership of ASCS.

I should mention here thnt this program irr under the
The amount of funds that have been requeated for the 1964

fiscal year is about six million dollars. That, obviously, would not cover
very much of a land conve-csfon program. Thirteen States and 41 counties in
the United States are working on this particular phase of action. In the
Cornbelt  there ere four of the thirteen States selected for trial. They are
Minneeota, Wisconsin, Iowa, and Missouri; with two counties in Minnesota, I
believe, four in Wisconsin, two in Missouri, and two in Iowa. This particular
scctfon of the Law Is being implemented and the intent is: if the bugs can
be worked out of the program; it it is acceptable to farmers; and if this is
a way by which a eignificant amount of cropland can be converted to either
grassland,  recreation, or wcodland, or other income-producing uses, then it
will likely be extended to other States and perhaps to all States, Now, are
there any questions on this?

l

Let's go on to Section 102 of the Law. This particular part of the Law provides

0

authority for Resource Conservation and Development projects. These are
locally initiated and sponsored projects, much in the *ame manner an 566
Watersheds are locally sponsored, except that the concept is broader in scope
than simply the control of soil erosion and tbe impoundment of water or agri-
cultural water management. Certainly in a Resource Conservation and Develop-
ment project the prime moving purpose would be the development of natural
'resources available in the area, but more than that--the dovelopmant  of these
should be carried further to bring about an improvement of the economic,
employment, and industrial development situation within that particular area.
At the present time in the 1964 Budget we are aaking for a pilot appropriation
of about % million dollarc to get undarway in this'particular nativity; "We
envision that this will start out rather slowly in areas of somewhere from
one-half million to a million acres in extent. Maybe one county, maybe two
or more contiguous counties or parts of counties. Logically it might be built
around a watershed but not necessarily 80. You can eea that thirr will involve
an accelerated approach and poosible concentration in B particular area of
technical assistance; of cost-nharing; or financial aida and grants if
necessary.

0

These projects must be locally initiated and sponsored 80 that
there is 6011~ kind of local organization that has some overall authority for
working with Pederal and State agencies. District governing bodies and local
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governmental subdivisions may be sponsors. Now, as I cay, this will probably
go,rather slowly at first because we do not envision more than about one per
field representative area in the United States, that’s five, maybe a couple

.,more,  but this will be to start the program and gat it under w&y. Already in
.the Administrator’s office there are 110 proposals from 38 States and the
official application forms aren’t even out In the field yet. .Incidentally,
I ask you to make a note here, particularly Soil Conservation Service people,

,to be sure and read Resource Conservation end Development SCS Memos 1, ,I and
in two or three weeks, Memos 3 and ~4, One land  two are already in the field.

Now, in relation to soil surveys in Resource Conservation and Davalopment
projects we believe that no long-range overall planning can be done well~without

adequate soils information. TMS will mean that in soms  instances it swill  be
necessary to bolster up staffs within these areas; to assign additional soil
scientists, as well as engineers, or other technicians, depending upon the
problems that~ are in the area, in order to give us the basic information that
we may need in developing a long-range plan with local people. We envision
thet there will be a project coordinator. his job wilf.be to expedite the’ l
~project  and work with local groups, Stata and Federal agencies in order to
bring about the necessary coordination for bringing into development the
overall plan that is adopted by the local people. Any subsequent staff or
any additional staff would be added to work units or area offices that are
already in existence.

While I’m on the subject of Resource Conservation and Development projects,
I will sdd right here that the Soil Conservation Service has been assigned a
he leadership for this par titular authoriaatioa. _~L..

bc
Now, lot CD? go on to another authorieatida  that is similar to.RC&D Projects.
This is the authorisation that deals withRural Renewal. Rural Renewal is
under the leadership of Fanners Rome Administration. The Soil Conservation
Service will have a stake in the tecbnlcal  planning and technical action
that goes on within one of these projects. Now, instead of being developed
or directed primarily at the development of natural resources as are Resource l
Conservation and Development projects, Rural Renewal ~111  be directed primarily
at improving the economic and employmant~conditions  within a given area. This.
is the major difference in the two types ~of, prqjacts. Ia short, Rural Renewal
will be largely centered in areas of ecotianid  underdevelopmeat and chronic
underemployment, whereas a Resource Conearvation  and Development project may
be located anywhere where there are natural resources  problems. Now, let me
pause here and see if there are any’questions  about this particular part of
the presentation. .~

Question: Will this be limited strictly to development  of agricultural ‘.
resources or will it take~in other aspects of development outside of agriculture?

The answer is that it will take in other &nsideratlons  outside of agriculture.
I envision particularly in C and D projects that we may be dealing with the
Department of the Interior, with the Department of Realth,  education and
Welfare, and others. I’m quite sure that we will be making contacts with
Commerce. In particular, Smell Business Administration, where these areas



might fall into ARA designated counties. Does that get at what you were
talking about? Any other questione? I will add in r-elation to that queetion
I think that coordination of various authorities and types of assietence ie
going to be one of the prime requirellleote  of those who have to deal with
RCdD project.

Now let me, then, rush along because I’m teking more fime than 1 had
intended. I want to talk here just a moment about the aesignment of the
Soil Co?laervation  Service in the field of recreation. I want to talk about
recreation in two phaeeS. One is the recreational aspect8 that come into
Small Wetershed  Development undor Public law 566, This is eeparate  and apart
from income-producing recreation on non-federal landa,  OK for the most pert,
privately-owned lands. In the ameadmante  to Public l.sw 566, which coverfl
Sections 103 to 107 in the 1962 Food and Agricultural AcL. I expect the one
which ha8 drawn the principal amount of interest from people who are dealing
wit&  watershed projects outside the Service is the reoreatfooel  features,
wherein (and I’m going to be quite broad on this and not detailed at all)--
the Department  of Agriculture, i.e., Soil Conservation Service may cost-Share
UP to 50 percent for easements and rights-of-way for additional land for
recreational development and for ‘$&&mum basic facilitiee” for recreational
purposee. This includes roads, electricity, water, shelter buildings, picnic
areas, perking lots, and various things of this kind. SCS can also provide
the engineering and technical help that goes along with thie. Now, at the
present time this is a mushrooming  and burgeoning segment of our work because
obviously under a situation of this kind, many, many watershed aseocistione
or local sponsoring agencies are very much intereeted. Some of them have
backed up end begun to ecquire land or net up a legal entity no they can
ecquire  land for recreational purposes. Wisconsin, particularly, in the Bad
Axe Watershed, in Glen Bills, Twin Parka Watersheds, all three--are
particularly illustrative of this particular activity because they are
developing rather comprehensive recreational plans for the local community
in these areas. Every State in the Cornbelt, to my knowledge, ia exploring
it OK working on 801118 projects in this recreational phase. Obviously, it
is an advantage to a local community and to the sponsoring agencies to meke
u6e of these amendments to the Law. SO this is moving rapidly and that’s
about all to say about it. I have a nuder of details in my notes, but
let’s just keep in mind that this is a cost sharing proposition with regard
to the integration of recreation in 566 watershed projects.

Now, the other phase of recreation is a matter of technical aseistance  to
private owners who want to get into the recreational business. This is now
within the scope of our authorization and I can say unreservedly that
recreation has become another land u8e, the #aam as cropland, pasture, or
woodland. We are moving into this and developing technical specifications
and we will need ~011s interpretations. We already need them badly in some
places, We may need different techniques of mapping and WB may need some
npecial types of investigations ineofar as soils are concerned. And that
goes for engineering and biology ae wall. We are not etraogere to this kind
of work. Actually in our farm pond construction, and in many other things,
we do in helping plan farms, particularly in the eastern part of the United
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States, we have been in the recreational business for a number of years. We
know a little bit--more than a little bit--about it. To some of the States in
the Midwest and in the Croat Plains this, I’m sure, will be a new approach, a
new phase of tha program because we simply have not thought in terms of
recreational activitiea.in  our planning and development of conservation plane
with landowners and operators. In addition, to technical assistance and
placing recreation development as one of our major reeponaibilities  PHA may
now make loans to individuals for recreational davelopamnte on anoperating
farm. The operator can’t take the whole farm out of production, but be can
add recreational developments as a part of his enterprise. PHA can make
loans for development of a recreational development on that farm or ranch.

And, third, the Agricultural Stabiliaatioh  and’Couaosvctian  Service is develop-
ing a liat of practices and a list of cost-sharing items in the recreational
field on which they will cost-share. Now in this conneotion,  ASC is,,in
nearly every State, setting up recreational projects. This amans only that
there will be a county designated in that State where they will cost-ahare
for recreational purposes. They have only a small amount of money, about
$50,000 per State to put into cost sharing for this particular purpose and
I think their adjustment payment is limited to $10,000 per farm in this
particular phase. Again this is on a trial basis. Recreational projects on
any individual farm must be developed in the sane way that other land con-
version plans are being developed under Section 101. In other words, wbat
I am saying is they must have a farm conservation  plan certified by SCS and
developed through their local soil conservation district.

Now, let me stop here and see if there are any questions you want to raise
about this. I’m just hitting the high spots,

(A question was asked but it in not audibla.)

Oh, yes, you’re thinking of the list of practices. Yes, John points out that
ASC has already developed a list of practices and we’re engaged in some are??,
in working up specificationo.
picnic areas, fireplaces,

These practices include such things as roads; ”
nature trails, various types of water impoundments

and associated facilities,

Yes, the same type of picnic or recreational fscilities that might generally
be considered in any kind of a’development that would be used by tbe general
public. Any other coaxrants  or questions?

The  USDA is moving rapidly into river basin type surveys, becoming an 8ctive ”
partner with the Corps of Engineers, Department of Interior, and othera.
Rowever, in order to implement the Senate Report from the select Senate
Committee on Water Resources of the United States, in other words the Kerr
Committee,  the. Department of Agriculture; the Department of Interior, the
Department of Bafense; and Department of Bealth; Education and Welfare have
begun to coordinatetheir  plans for developing river basin surveys. This is
resulting also in coordinated budgeting at the Bureau of the Budget level.
The reason I mention this is that this is a different aooroach then we’ve had
before, when planning for. surveys and budgeting was not’kwell  coordinated,

0
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Here is an approach where, as the Budget is being prepared for each year and
any one of the Bepartrmncs  indicate a river basin survey, than other iutereated
Departmmts  cm slso oubmit a budget request for that particular basin survey.
Baeic,ally  thet’s the mechanism tlmt will help coordinate this wo;k. Ifi the
Cornbelt we are now actively engaged in an overall survey of the Ohio River
EaRin. This  fnvolves 12 Stateo and is a &sable undertaking. We are deing
thfs in cooperation with the Departmnt  of Befenee, Corps of Engineers.
par titularly. gRS&nd F’orest~Scrvice is working with us in the Departwut
in developing a work Plan for this. In addition we are setting up a planning
Party in the Wabash River Basin. The party will be headquartered at
Indianapolis. Also ae a part of the Ohio we are setting up a Basin Planning
party for the Ranawha  River in west Virginia. Also the t-ferrimac Basin has
been authorized and there’s a planning party working at Sullivan, Misfiouri,
in developing an overall plan.

Now, for next Year we expect to mova into the Fox River in Wisconsin. we

a
expect to move into the Grand  River in Michigan. We will be working, 1 think,
with the Corps of Engineers on the upper Mississippi tributaries which
involves everything above St. LOUIS  that flows into the Mississippi River.
There may be others.

So you can see thnt this is going to develop into an effort of come magnitude.
The reason I bring it up is that if ever soil surveys and soil correlation are
important, they are certainly important in this work because we are already
running into 6ome difficultieo with regard to our statistical s~plee. When
we u8e expanded data, we muet know whether we’re tdW_ng  about the same soil
in two different Btates,  the same capability unit, etce  We have simply got
to get moving  on these differences; otharwiee  we are really in a jam. I’m
sure that WS, Forest Service, and particularly we will be making wide use
of not only the expanded conservation needs data but also reruns of the
statietical  sample data and new mapping that we may have to do to bolster
that information.

a Let me say again it’6 been a real pleasure to be here and meet with You, talk
with you a little bit in a very sketchy manner.
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The pattern of Federal-Provincial relationships In supporting soil surveys
bears 8ome relation to yours, but it certainly is entirely different from
that of Australia and New Zealand. Our pattern is strong Federal-hviacial
soil survey organizations within each Province, under the direction of pro-
fessors of soils and housed in the colleges, and relatively weak In so far
as numbers are concerned at the Fe&oral headquarters in Ottawa. The fact
that soil survey* were strictly provincial at the start and have remainsd
under provincial jurisdiction, resulted in a number of different techniques
being used, each with rather devoted adherents. It was realized quite early
by both Federal and university people that this resulted in an undesirable
situation. The soluticn we arrived at was to form a national committee with
provincial and Federal representation of each soil survey organization. Since
this commlttee wasfotiin 1940, we have made progress in ironing out these
differences by discussion and by mutual agreement.

In regard to the type offmrveys carried out in Canada it was early decided
to d~irect most attention to the reconnaissance type of,soil mapping in order
to obtain initial inventory of our soils. We have made fairly good progress
in this matter, and to date we have covered over two hundred million acres

a

and have issued about 200 soil maps for distribution. At the se time for
particular needs we have made a considerable number of detailed and semi-
detailed surveys. Few of these have bean published however, but blueprint
copies have been given to engineers and others who require the information.
A considerable acreage has also been covered by exploratory surveys chiefly
to locate land which might be suitable for agricultural development in our'
northern forests. In this connection I would like to say that up until -a
comparatively recent times, and in particular in Western Canada, the use of
soil survey information for land settlement purposes hao strongly infiuenced
soil survey programs. While at present there is little or no pressure to
develop virgin areas for farming we are still very Mach interested in finding
out how much potential arable land we have in Canada.

Since the last war we have been following a fairly cgstematic long-renge
program in a reasonably orderly me-r. However, rather suddenly, we are
faced with a great demand for interpretive  information and a large expansion
of the demands for detailed and special surveys. Since our experlcnced staff
is limited In numbers, difficult decisions  have to be made as to our program
in the next few years. We believe we cannot drop our existing program of
research for long without ultimate damage. However, in the immediate  future
it would appear that major emphasis will have to bs given to what might be
considered as service work.

I'd just like to say a few words on the demand for interpretive information
as It exists at present. For many years in our reports we have given
information on comparative productivity of the various soils for crop
production. While there has been increasing demand for assistance In
interpreting survey information for many different purposes, it has only been
within the last two or three years that this demand has blossomed forth in
a big way. This came about basically because of the increasing confidence
in soil survey information, but three more direct reasons may be stated.

~.... ..~
_.
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l I'First, the inauguration of crop insurance programs based on the expected
productivity of the soils; two, the passage of the Agricultural Development
and Rehabilitation Act by the Federal Parliament; and third, the demands
of our soil fertility men and sgronomists for grouping soils for r;lRnage3Ent
purposes. Gur nation81 committee decided to give top priority to the inter-
pretive Classification required for agricultural develolxnent  and rehabilit8-5
tion. While we have not yet decided on the details of the system we need
for such purposes, there appesrs to be general egTesment  that we will adoFt
8 system which will  be patterned on your 1anC use capability classification.
While you may well have doubts abcut land use capability groupings based on
reconnaissance soil survey infx-m8tion, I believe th& such 8 cl8sSification
will show the soils we believe 8re suitable for permanent arable agriculture,
those that are marginal, and those not suited for arable agriculture.

In conclusion I would mention that presently there is a great dem8nd in
Canada for new soil survey information 8nd for the organization of our

l
prebent information into interpretive groupings for vsrious purposes. Our
immediate problem is how to meet the more pressing demands with the present
limited staffs and at the same time obtain and train new personnel.

l



UNITEDSTATES~~OFAGRICIILIRE
Soil Conservation Service

NATIONALTECHNICALWORK-PLANNING  CONFERENCEOF THE COGPERATIVE~ILSURvEy
Chicsgo, Illinois, March 25 - 29, 1963

USE OF SOIL RIRVEYS IN ARIM

A.Le8hey

The reason for setting np the 



l

a

a-

a

UNITED STATRS DEPARTWRNT OF AGRICGITGRR
Soil Conservation Service

NATIONAL TECHNICAL WORK-PLANNING CONFER&NCR OF TIiE OPERATIVE SOIL SWRVEY
Chicago, ~lllnois, March 25 - 29, 1963

The New Soil Classification System

Guy D. Smith

AS all of you know the publication of the system for the Seventh International
Soils Congress was quite incomplete in several respects. We had no claseifi-
c8tion that we thought would be satisfactory for the soils of the Tropics;
we had no general agreement on how to classify the organic soils; and we had
not begun work on the placement of our soil series into families. As soon
as the affairs of the Congress were wound up and as rapidly as we could spare
the time, our staff went to work to test the differentla of the 7th Approxi-
mation, applying them to our soil series to see what kinds of groupings
resulted. This was the same procedure we used on earlier Approximations, but
with the 7th Approximation we began to develop the family category. We have
gone through now at least three, and perhaps it's four, placements Of series
into families, each time to see where our differontia made difficulties,
using the groupings that resulted as a test of the utility of the differentis.
Obviously In a natural classification the ultimate test is whether you have
the things grouped together that have the most properties in comaon. Things
that are most nearly alike should ba together in the classification.

The first tests of families showed rather clearly that many of our difficulties
were in the subgroup category. We could not develop the families without,
at the same time, working on the subgroups and the higher categories. It's
been impossible to make a very firm general statement about how long it
would take to complete the system, but since about 1952, I've always made
the same general statement, namely that it would be at least three or four
years before we could complete the system. I've 55-n quite consistent on
that all the time, but I'm beginning now to think that the three-four year
estimate has some actual meaning In terms of three or four years, and not
three or four or more.

The groupings we have now still have some bugs in them. They're not entirely
satisfactory. Some soils certainly seem to be misplaced in the system by
the differentis we have been using. We attempted to Isolate and to correct
the most obvious of those flaws the last two weeks.

One problem has been that the soils in the West seem to be different from
those in the rest of the country and don't behave as they should. We have
never found a comfortable place to put the soils of the Pacific Co%&. So
we are going to try to find homes for them in a couple of new suborders,
perhaps three. We have, you know, over the years developed our concepts of
great soil groups in the Middle West and In the East; then we tried to force
the Western soils into those groups, and that's been the source of much of
our trouble.

l
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With these changes, and with a little change in the definition of the order
of~Ultlsols to reduce the emphasis on babe saturation, It seems to be that
we have now a system that can be published. It isn't going to he perfect--
there will still be soils that will be out of place when we publish; there
will ba soils whose classification will be in doubt; and there will be soils
that we will be unable to classify. We plan a publication that will Include
all the soil series of the United States by name; as many as possible of
these will be grouped Into families and the famllics into subgroups and 80 on
up the scale. Because we have varying amounts of information about soils, our
placement of the series into families will have varying reliability. We
can indicate some of this in the text by having groupings that are fairly.firm
printed in a specific type; groupings that we think are probably right, but
that have some uncertainty, can be indicated by the use of a different type,
perhaps italics. 'Series that are not classifiable can be so Indicated,
together with the reason why we cannot classify them. Some seriet?, for
example, were established many~years ago in area6 where we are not now working,
and will be impossible to classify because we lack information about them.
We dcn't have the time available to otudy all of these old survey areas. We kn
that soma series will be unclassified simply for lack of information. There
are other series, commonly old ones again, about which we have too much
inforsmtion to classify. We may know that in one State a series is classifi-
able In one family, in a particular suborder or order, whereas in another State
the same series belongs in a different place in the system. I don'tknow
just how many of these series there are, but we expect to have, a number that
will cover a range of places in the system; We hope to indicate by notes
that these soils are not classified in the system bacauas.:the  so-?lec have .
been split geographically by the differentia used. At this moment we may not
have the information needed to,makc a wise decision in every case as to then
future of each of these series.' There wilLbe other series, of course, in
which a minor part of the series falls outside of the limits of a single
family. We will base tha classification of all,~of the series on our central
concept of the series and not on the extremes,in range of properties allowed
within the series. We all know that when we.adop t the new system that there
will be a rather long period when we are adjusting our definitions of series
so that they fit into the system completely. Ibis adjustment will eventually
involve additional testing of the limits of the dlfferentia we have used.
Some will need modification, so that the classification is never going to be
final. It will always be something that we'll work on so long aswe are
learning about soils. )

However, we make progress by steps. The next step, we hope, will be a
summary of the family placements that have been made. I hope to have this
prepared sometime before the year is over and reproduced In a draft form so
that it can be circulated to the staff of the Service and to the &periment
Stations and other cooperating agencies for review and criticism. This will
be complete Insofar as we can make It with soil series grouped into families
of various subgroups. We will have to allow a reasonable 'number of months
for review of this document by our staff. I am sure it will.~require at least
six months and possibly more. When the review is complet& by the'staff, and
the changes are indicated, we will try to put it into a final document that'
can be printed. This final draft will be circulated before it Is printed, so
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e that you will, each of you, have two more chances to review what has been done
and to indicate any errors that you find. When the draft of the final document
has been corrected, we hope that it will be published. My best guess is that
this will take about three years. AB Dr. Kellogg and Mr. Silkett have pointed
out this morning, we have a program that is being used and that has to go on.
We can't stOP our other work in order to finish the classification. IknOw
that when it is printed there will still be flaws In the system, there will

) be soils grouped in such ways that their bedfellows will be rather strange.
The development of the necessary changes in differentia to give the best
groupings we can have will be a continuing process.

Hockensmith: You see, maybe by spending more time on this now we will save
time in the years to come. What I'm thinking about, Ouy, is, for example,
the correlation process. It seems to me that this whole correlation business
could be speeded up tremendously if every S-7, GS-9, and SS-11 had a clear
concept Of the criteria and the placement of each soil in its proper "pigeon-

@
hole" or niche in the classification system. I think that could speed up
this business of correlation tremendously. Now, do you want to comment on that?

Smith: I'm not in the correlation business. I used to be and I got into this
jobof developing a classification because I couldn‘t correlate the soils of
the Cornbelt and the Northeast, I felt that it was an impossible task for
my mind without some tool that would let me arrange the soils into groups Of
similar soils. I needed the groupings to locate problems of correlation and

e
get them worked out. Because I wasn't smart enough to remember the names of
a thousand or 80 soil series and remember all of their properties, I needed 8
systematic arrangement that would help me remember the properties. That is
the primary reason that I got into this job; I felt it was essential  to have
such a system and I found as usual when you tell Kellogg something needs to be
done, he's quite apt to say, "Alright,  do It." It hasn't been easy to do. I
think, though, that It will be extremely ueefUl in correlation; it will narrow
the problems of correlation, I think, to the point where they can be identified
and where the information that is needed to resolve the problems can then be

l collected. I think it's quite important to appreciate that the basic reason
that we have never been able to say what constitutes a soil series is that we
are treating with soil series at once. In dividing any one series one has to
think of all the other 7,000 series. They all compete wlth each other. You
cannot define one series by itself, for any time that you modify the definition
of a soil series you are also modifying the definitions of one or more other
series. MOst of us are not smart enough to handle very large numbers of
series. Possibly Dr. Ligon has been fortunate In having a smaller number of
series and in having more time and experience to work with them, and has his
under a bit better control. Nevertheless, I think that with time there will be
more series in the Southeast and there will be fewer series in the West.
These will come as we look more carefully at the soils.

Whether the new system will aid in correlation is not an easy question to
answer from another viewpoint. Certainly it will aid in the identification
of specific soil properties, but as Dr. Simonson has pointed out again and.
again, it is possible to become a prisoner of one's ClaSSifiCStiOn.  The

a







one. This was to reexamine the application of it&es derived from climatic
data. The first step of this second approach was to search the literature for
methods of ccmputing soil moisture .from climatic data and to obtain informa-
tion about the factors involved in attempting such procedures.

The literature aenrch showed that while several articles dealt with tests and
evaluations of methods, comparisons  between computed and measured soil moisture
values were surprisingly scarce for the Great Plains. Without such
comparisons, sound eveluations of methods were not possible.

It also showed that the interection  of several factors mahe extremely difficult
the explanation of how the soil moisture regime varies from place to place.
The result has been the development of approximate empirical equations based
on assumed relationships to soil moisture.

Moisture removnl from soils ie an interesting study that haa received much
ettention,  particularly in recent years, and has been the subject of much
debate. The accompanying graph (Fig, 5) from a paper by Denmead and Shaw
(1962) is one of several illustrations tbey present to demonstrate how dif-
ferent environmental conditions affect the.rate of withdrawal of soil moisture
tinder Iowa cornfield conditions. In general, if the weather is clear, dry,‘.
and hot, and soil moisture is plentiful, the actual evapotranapiration rate is
greater than the calculated potential rate; if the weather is partly cloudy
and humid, or overcast and humid, it is not. This relationship may explain,
at least in part, why exiating empirical formulae for estimating soil moisture
have met with some degree of succecs  in England  and the humid parts of United
States, but are of very limited value in areas that have large percentage of
clear dry days during the growing season, as in the Greet Plains.

This situation is true not only in the Great Plains but has been reported by
others, such as Pruitt (1958) in California and Garnier (1956) in noncoastal
West Africa. These authora  suggest a saturation deficit correction in
addition to the other corrections made in mean temperature computations of
soil moioture.

The rooting habits of crops are also important to water removal from soils. In
some early etud:ea, Weaver (1926) &owed that wheat roots develop to depths to
which water is avnilable. In Western Kansas where we have been interested in
depicting the soil moisture regime;, ‘depth of rooting is ~probably most
frequently limited by depth of water penetration, except where there are hard-
pans or other layers that neither roots nor water can penetrate.

Another factor in moisture relations of soils is the effects of microclimate.
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0 climatological data. If we want to use the climatic record, we are limited by
the kinds of data common to this record. Theme are mainly data on temperature
and precipitation auounte. pate on rainfall intensities, wind, humidity, and
net radiation are still eufficiently scarce to limit the application of formulae

i
that include them as parameters.

So much for the literature review.

A few yeare ago, the climatic index called “precipitation-effectiveness index”
or “P-E” was promoted for testing on the Great Plains. This index, introduced
about 30 years ago, is derived from a formula relating observed precipitation
to an estimate of total evaporation, which, in turn, is derived from a relation-

., ship of temperature to pan evaporatfon. Note that this index does not yield
any soil moisture values. Neither doe6 it provide for adjustrante for L
differences in available water capacities among ooils. It is, however, an
index that accounaodatee  both temperature and precipitation in such a way that
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it aeeme to be correlated, at least in coma places, with average productivities
of crops and kinde of land use, Thin Index apparently has been helpful in the
Great Plains but not in California,

In order to find something better than the P-B index, we inveetigated methods
for computing soil moisture, on tlm assumption that there ought to be a good
relationship between soil moisture and crop yields.

0’

Theoretically, from the “water balance” or “bookkeeping” method8  of keeping
track of soil moisture, we should be able to predict soil moisture content at
any time. Inasmuch as our literature search revealed almost no comparisons
between masured  and computed aoil moisture, by any water-balance method, on
the Great Plains, we first made a pilot test of one mathod--the Thornthwaite
water-balance method. The location selected was Colby, Kansas, and the data
on measured  8011  moisture were from the record of the Dryland  Experiment
Station at Colby, Kansas. At this station for an eleven-year period, soil
moisture bad been measured at approximately weekly intervals while wheat wan

a
actively growing, and sporadically throughout the rest of the year. Campu ta-
tions were made using daily temperature and precipitation records 80 that a
computed soil moisture value could be obtained on the daye that soil moisture
samples were taken, The computed soil moieture wan compared with measured
coil moisture on both continuous wheat plots and on wheat-fallow plots.

The results showed that the computed soil moieture values did not come ae close
to the measured soil moisture values a~ we had hoped. Cm the continuous wheat
plot8  the differences were less thanon the wheat-fallow plots. Figures 1, 2,
3, and 4 illustrate representative relationships.  For .the crop years on the
wheat-fallow plots, the mean measured #vailable soil moieture was 4.66 inches.
The computed soil moisture value.8 differed from the measured by a mean of
+I.5 inches, but deviations for some individual observations were a6 high as
4 inches. On the continuous wheat plots, the mean meaeured  available moisture
wan 1.66 inches. Tbe computed moisture values differed from the measured by
a mean of -0.14 inches, but deviations of 2 inches for individual observations
were not uncoannon. These  values are from spring to harvest. generally April
to July.



Once the wilting point was reached, as it commonly was in July, the computed
nwiature values followed~measured values fairly closely until the next spring, 0
on continuous~  wheat plots; but deviations, frequently were large between
spring.and  harvest, a season critical to crop yields.

4
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Ekven though the water-balance method yielded insufficiently accurate estimates
of soil moisture, there was navertheless a possibility  that computed “actual”
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evapotranspiration (ET,)  might be correlated with crop yields. Arkley and
Ulrich (1962) have found EIa useful index of expected plant growth in
California. We tried~to daterwine if BTa is a useful index of wheat yields
in the Great Plains. At the sanm time, we oought to releta .tho  older P-g
index to, crop yields too, .,~

The yield records came from 13 Central.aud  Southern Great Plains Dryland  Jbcperi-
ment Stations. Because of the importance of the  April-through-June growing
conditions~we  decided to.confine:wr  analyses to the April-through-June
petlods. .In the case of. P-E alaw check agains,t  annual indices ohowed that
the spriua  srowing  season indez gave a higher correlation coefficient with
yield for some records but-lower for othero.,:In.the case of EIa the book-
keeping was kept up for the entire 12 mouths  even though only the EIa valuea
for April, May, and June were ueed in this anelysee. Each set of climatic
indices wae c0mpared.t.o  the yiald.of  wheat under three~couditions.  Tho first
wascontinuous  wheat; the secoud, wheat-fallow rotation; and the third, wheat-
sorghum-fellow rotation, Comparisons of both FIa and P-E with yield first were
mde on a L~nrvest-by-harvest  basis, rather than on the basis of long-term
averages, On the ,harveet-by-harvest  basis, the reletionohips of these climatic
indices .to yields were awmingly poor., Correlation coefficients were computed
for some cf the relationships that looked best .but even these were very low.

The second comparison w&wade  on the’bas’is  of au average yield for all years
under each mauagement~.syst~ at each station, and using average FXa’s end P-E’s
for each station. I::: ‘.

Figure 6 is a map showiag~zthe. location of the Dryland  Bxperiwent Stations from
which data were obtainad.::  The dashed lines iudicate the separations between
the north central, middle and southern groups of stations. This grouping was
done to see whether the values of EIa and P-B varied progressively from east
to west, by latitudinal belts, as would be expected.,theoretically.

,,:J,,~.

The next two graphs (Figures 7 and 8)‘showa’oomparisou  of the average yield~bf
wheat for all years on the wheat-after-fallow plots with the average spr,ing.  ~:
growing .season (April-June) climatic index ateach station for the same ye+rst

.,
The first of these graphs (Figure 7) shows the relationships of the average
April-June ETa’s to average yields. ,Note that ~the. southern stations do not fit
as well into the general upward trend es the other stations.

In the next graph (Figure..g)  we sea the.relationsbip  of average April-June
P-E’s to average yields. .-i’.~ ,: 8:’ .~

,,
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Cozelation‘coefficiente  were also computed for the average index value&and
whaat-after-fallow yields at each of the 13 Dryland Experiment Stations. The
correlation coefficient for avara9e April-June ETa with yield was O.&l. The
correlation coefficient ftir.,avarage  April-June P-g with yield.was 0~.85. ,It

i
does appear,fron,this preliminary study that average Aprfl~J~n&P-E'fs  a feirly
good estimator of average productivity of wheat in a wheat-after-fallow rota-
tion, Tbe oame comparisons have been worked up .for wheat-af,ter-wheat, The
graphs look similar but no~'correiation coefficients were determined. This is
as far as we bave gone using"the Actually Observed Wheat yields from Dryland
&pcrimant Station records. ,.

Recently we decided to see what could be done with estimated wheat yields from
another source rather than.using measured w&at ytelds. To do thfs we compared

.,,~the averege'yearly*ETa 32o“andP-E~indlcee against yield estimates from the
productivity rating teblen in recent soil survey reports. These reports came
from the following Great Plains Counties: EimbeI1 County, Nebraska; Greeley,

0

Hamilton, Stanton, and Stevens Counties, Kansas; Cismrrons Texas; Beaver,
Harper, and Jackson Counties, Oklahoma; Dansford, Caraon, Wilbarger, and
Haskell Counties, Texas.

Two sets of graphs were prepared, the first showing P-E valuee computed for
each of the 
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L Scheduling the Work of the Principal Soil Correlator’s  Office
Southern States

William s. Ligon

At the outset, I want t.o make it clear that credit for any success we way have
had in the Southern States in scheduling work and turning it out belongs to
our entire staff, both technical and secretarial, and to the cooperation of the
personnel concerned in our States.

General Scheduling Procedure

Our work schedules for each coming calendar year are due on June 15 and those
for the fiscal year on December  15. Thus, twice annually the schedules pre-
pared cover a period of 1.8 months, Prior to the dates they are due, we prepare
our individual schedules as completely as we can at the tlw from the various
sources of information available. Our individual schedules are then combined
into a chart with our names as separate column headings and a line on the chsrt
for each week. This chart is posted for ready reference and is kept currant
as schedule changes and additions are made.

a Scheduling Lntersedfate  Correlations and Soil Survey Report Manuscripts

In Hay, we receive the mimeographed form “Target Dates for Completion of Soil
Survey Field Sheets, Soil Correlations, and Soil Survey Raports,” in triplicate,
from each of our States. It covers a period of three years. On it, target
dates have been suggested by the States for final field reviews, for manusCriptS
to be in the State office, and for manuscripts to reach the principal corre-
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We work with the several State soil scientists toward keeping the manuscripts
on schedule. Reminders are sent to them when manuscripts do not come in as
scheduled. We also keep the State ‘soil scientists aware of the importance of el~’
keeping the manuscript on schedule in order to keep an even work load in tbe
editorial section, cartographic section, and the publication section.

,
Once the manuscript is received in the principal cot-relator’s office, we pro- ’
pose to keep it moving according to a simple time schedule wn have set up dth
the Beltaville office, 8s follows:

(1)

(2)

(3)

(4)

(5)

Manuscript in principal correlator’s office -- about two.months.

Manuscript in Beltsville office for editing -- variable but ;
generally five or six months. .~

Editor’s copy in principal correlator’s office and State office --
one or two months.

,, 1 :

Editor’s copy in the hands of the publisher -- variable, generally
four to eight months.

Galley proof in principal correlator’s office and State office --
one or two months. Galley proofs are sent to us now only when
there appears to be a special justification -- perhaps when an
unusual amount of editing was needed.

The rule of keeping the reports on schedule is followed quite closely. We
urge the State soil scientists to keep us posted on the status of the field
manuscripts and to keep them on schedule until they are in our hands. Once e. :‘:
in a great while one bogs down and gets behind schedule. Some of the longer
delays result from having to return manuscripts to Stete offices for revision. ,I~”
A few times we have been able to keep somewhere near the schedule by substi- i-’
tuting  a well-prepared manuscript of another county sent in ahead of schedule.
On occasions we have sent reports on to Beltsvil.le  in poorer shape than we
would have liked in order to keen them from-&‘&q3 too far behind schedu~le.

the capabilities of the State staffs as
point,. thirst  we can avoid such situations

Ed

.:: ._

This is undesirable and we hope ihat
well as our own have improved to the
hereafter.

b.2  I

Correlation Procedures

‘.i’ ,...,  I.

.:1:

Intermediate

Most of our intermediate correlations of the regular county surveys are held ‘a:
in Knoxville where we have the advantage of <eady access to all of our files
of series descriptions, soil survey reports, laboratory data, correkpondence,
and foil sample files. Another advantage is more efficient tims distribution
of the correlation staff. We generally complete an intermediate correlation ‘, ”
in two or three days, leaving the remainder of the week for us to use on other
work. Much  of this time would be lost in travel if the correlations were held :
in the field. Also, the travel to Knoxville is distributed among the States
whereby no great burden is put on any one State or.~individual  as ‘it would be ‘I ‘.
if the principal correlator or his ae’sistant  had tom hold~:some  19 intermediate, ’
correlations in the field each year. .; ..” : ; ,.
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Personnel participating in intermediate correlation8 varies considerably among
Statea, but usually consist8 of the principal correlator, the senior soil cor-
relator, and the party chief, as a minimum. The State soil scientist or’his
assistant and the ewperfmant 8LatiOn  representative  commonly participate. A
representative of the Forest Service  is generally present  When the Forest

, Service has been a cooperator in the survey. In a few instanceo,~  a party
chief of anothar county survey that will be coming up for correlation parti-
cipates for the training involved.

l

The conference type of intermediate correlation is 8n important  training medium.
We feel that it has contributed much toward improving and expediting the corre-
lation, work. Furthermore, it has tbe great advantage of offering the
opportunity to thrash out the correlation problema~through  verbal discuesiO%
We feel that this ia much more effective and efffoient than trying to do so
through correspondence. This i8 especially true if the field correlation has
not been very thorough. In this connection, Soils Memorandum  SC&44, kequire-
Dents for Field Correlations, and diacuaeions  we have had at intermediate
correlatfona bave done much to improve the quality of field correlations,
generally. We have urged that the field correlation be the moat thorough and
far-reacbfng of all, .a8 it gives the beat opportunity for all field and State
personnel concerned to make their contribution to the correlation decisions. I.
In the intereet  of economy, we have suggested that when the field correletion
is thorough, ,one  men might be selected to represent the field correlation
group at the ~intermediate  correlation., This has already been done in one or
two instances with accepteble  resuits.

l
We do not favor attempting to combine the intermediate correlatfon  with the
field correlation. ,. The  latter takes longer and has to deal with a ma88 Of
detail that should all be out of the way and reflected ‘in correlation recom-
mendationa  for consideration at the intermediate correlation. In many instance8
the field correlation uncovera the need for additional work prior to the inter-
mediate correlation. Furthermore, combining the intermediate correlation with
the field  correlation would require ,additional  work,by the princfpal  correlator
or his as8f8@Ant  that should be done at the State  level; and it would require

a much more of our time.~ ”

We hold most of,the intermediate correlations of experiment station farm8 and
other small research area8 in the field. One or more sites of each 6oil type
and the more important phases are studied.

Inall of our intermediate correlationa,,~  we require information copies of
descriptions of proposed new series for which a,,current  official description
is not available; to attach to all,copies of the correlation memorandum, We
al80 require profile deacriiptions  and bagged soil sample8 of new series and
certain mapping units of particular.correlation  difficulty to be submitted to
Dr. Simonson. Delays caused by these requirement8 are infrequent and seldom
very long any more. The materials required are generally mede available by
the time the intermediate correlation~memorandum  is prepared and typed. Some-
what more serious are the occasional instances in which we are unable to
complete thq, intermediate correlation because of insufficient or conflicting



information, and addj,tional  field
is ordinarily no more than two to
Dr. Simonson's  office about items
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study is required. In such cases, the delay
four weeks. When questions are raised by
in the intermediate correlations, we answer_ __

them promptly if we have the necessary information; othenuise, wa generally
obtain it from the field fairly readily.

One important faCtOK  that expedites OUK COKKelatiOn wOKk is the Kel8tiVely  few
instances of soils for which we do not already have established or wall-defined
tentative series in which to place them. This results fKOm the large amount
of detailed survey work that has been done throughout the south, leaving no
very large areas for which classification of mOst of the soils has not already
been worked out fairly well. HOweveK, 80me weaknesses in 0uK classification '
that involve basic changes in series criteria have becOma apparent in KeConL
years . Heasures being taken to correct these weaknesses are slowing some of
the correlations to a certain extent.

Soil Survey Report Procedures

We try to help our States with their soil survey reports in three gen@Kal ways:
(1) work conferences with the authors. (2) a review of examples of each
author's work, and (3) a training program.

A work conference is planned with the author about the time ha is ready to
write. In this work conference, the report writing specialist in the State,
the report writing specialist from'the principal correlator's  Office, and tha
author make a detailed outline of the soil survey report. Standard vrite-ups
are supplied as needed, and samples are written on the mejor parts of the
report -- usually an association desCKiptiOn,  a description of a eeria6 and a.

several mapping units, and a capability unit description. These samples are
left for the author to use as a format for writing additional descriptions.

The report writing specialist in the principal correlator's office reviews '~
parts of reports as requested by the States. The amOunt of this work that can
be done is limited, and many of the report writing specialists for the States
are now in a position to make these reviews. 0

We hold annually a one-week training session for authors.  especially the pro--
spective authors,  on how to write clearly. We feel that this t.Kaining pKOgKam
is effective in promoting the witing of good reports. In the future we hope
to have a ttaining workshop for the State personnel that have the responsibility.
for guiding report wrttets  in the preparation of the manUSCKipr8. A well-
trained report writing specialist in each State would give the writers mOre.
individual guidance in their writing job than our office can give and, in this
way, help to improve the qua!ity of soil survey Kepotts.

Processing Soil Series Descriptions :

From the official list of soil series. we prepare a list for each State com-
prising the series for which maintenance of up-to-date soil series descriptions
is its responsibility. We send this list to the State soil scientist, the

and the senior soil correlator.



Draft copies, double spaced, of proposed revised series descriptions are pre-
pared in the States to which the series are assigned and are channeled through
the senior soil correlator to our office. The number of draft copies
submitted for each series is three times the numhcr  of 
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Tha r&srlts of our activities in this field have been very gratify@.,  Among (;
other things, we bev& stressed the importance of nound mapping legends, good
soil handbooka, accurate m+pa~ and the need for correlation of tbe surveys on
which the programa  are based, The area coneexwationieto  are realizing the
impbrtance of these activities and their reeponaibilitiae for supporting them.
Some of our recent cOrrelatiOn8  reflect a well-organized program at the area
level.

_ _ _ _ _ _

In conclueion,  much progress has been made in developing the understanding
,,.i

that the responsibility In the States for kaeping correlations and reports on
schedule and supplying supporting documents for the correlations is shared by:‘:,
all of the line and staff officers. Interpretationa needed to juetify eoil
separations and put them to use
conservationist, the biologist,
receiiving very good cooperation

require the eseistance  of the work unit
the engineer, and the forester. We have been ‘,
from theee people in the Southern States. ’
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,
Soil Correlation

) Roy W. Simonson

l

a

Work in soil correlation ia in many ways like living in a house which
is continually being rebuilt. We use what WBB done by oi\r  predecessors
according to the undcrota!dinS of Qoile in their dcy. This is of value
but cpn not meet present needs. Chaneee  from paet practice atie conse-
quently necessary. To return to the analogy of the house, we cannot:.
simply tear it down and build a new one, yet we must modify or replace
the old part by part BE we are using it. The need for continuing change
stems from two factore in particular, One of theoe  is the effect on soil
correlation at any given time of the prevailing eystem of ~oil c?aQoifica-
tlon and concept. of coil. The other is tire iTp:ro\:ensnt  in. recent yerrs
of Qtanderdo  and tec:.uiqueQ  for dsncribiug ~:ir; characterieing  soils.

We live always with the effects of the systeme  of soil claesification
that were developed and used in the p28t. Thio has been true and will
continue to be true long after my professional career lo ended. When-
ever any ooil seriee io recognized end establiehed.  that QerieQ is set
up within 80710 framework for soil correlation which includes the *oil
cl8sQification  Qystem in uQe at tha time an well a6 the concept of soil
iteelf . These are important parts of the background ,aEainst  which series
ere established and agc::zRt  wMch the Qoila of individual survey areas
are claQaifi8d into eeries.

The impact on soil correlation of the prevailiag concept of soil is
well demonotrated  in the little booklets published ao instructiono to
field parties by the Bureau of Soil0 in the early part of the century.
Eooklets  were publiehed in 1902, 1903, 1904, 1906, and 1914 at least.
Theee  are the ones I have found; if there are othcre they have escaped
my attention. The earliest appearance of the Qoil aeriea in thece
booklets is in the one published in 1903. In that booklet, the coil
oeries is defined indirectly but rathdti’completely,  well enough to show
what the men have had in mind. The definition rune something like this -
Knowing a8 we do how Qoilrc are formed by the weathering of rock in place
or by the deposition of sediment8  by running water, wind, or ice, we know
that soils formed at any Riven time from sediments being laid down simul;
taneously have the Qame compostion, I?+group  of such so i ls  d i f fer ing  in
texture but having the ~8me composition are to be considered a eeries.
Further, the 1903 booklet adds that one can expect to find all typea of
the Norfolk series, including sand at the one extreme and clay at the
other. Series were thus first recognized and defined in this country on
the basio of a concept of ooil which considered it to be exclusively a
product of weathering.

By 1906, the framework for soil correlation had already been chanRed.
The decision had then been made to 8nbdivide the country into physlo-



graphic provinces or regions asd to restrict each series :to oueauch 2.
province or regioni A map!ehowiug these provinces end regions must have
been evailable  In 1906 iiias&h as one tias ‘published in 1907. Redefiai-
tions of a number of series are given in the 1906 booklet, end acme of
those that had bren oatabliahed in the preceding three years were dropped
from active use.

This change during the first few yeara that series were being ,reeogqised’in’
this country is sn example  of modificattone.~6f, tha;:~wo~k:~forsaoil.:oorFe-  ‘.
lation which follow as the confept of soil evolves or.88 the classification ~.‘..
system in use is modified. :~

,~ ..<~.‘.

Series that era established on the basis of one frmework for soil’corre-.,:  ~,
lation do not disappear  when that frlrnework  is modified. I f  the  system  : ( :
of soil. classification in use ie changed or is’ the concept of soil. is ~:’ ..
modifFed  in the 1iSht’  of nswly  acquired knowledge, these have their impact:
on the framework for so!.1  correlation. Series recognized withinaarlier ‘:
framcwork~e  rcrain, however, both in publicati,one that have been.  iasuad in Y ”
the past and in the minds of men engaged in ooil surveys. Sometimes I
wonder if series concepts are immortal; at least  I know they are long lived. ,’
Some part of the earliest concept still persists ,for a number. ~of series .,.
even now, 60 years efter the series wae first introduced in soil surveys. :’

The concepts of a number of series still in use go back in part to the
days when phyeiogrephic provinces ware a rrsjor  element  in the. frsmcwork :
for soil correlation. This geographic frme’work,  spelled out explicitly. : 0:.
in U. S. Bureau of Soil Bulletin 96 exactly a half century ago was tha ,’
basis for recognieing~  a number of series. Bul1cti.n  96 specifically state8 ‘.
that any one series is to be confined to one phyoiographic province or
region. There was no ueed to axsuine aud compare soils occurring ,in two ‘. :
physiographic  provinces or regions. These were automatically cle>lsified  as ~~‘.

The impact oft the use of physiographic and regions is,different series.
still of consequence in the ~appr.oachee  to ooil clasoificat~ion  on the part
of men today, as well as havinf’been  resporsiblo ,for a number of series a
that reofan to use. Some of the ~oeries  have been redefined,sllghtly or
substantially, and other provide us vith a nuinber  of the problems in
correlation.

A little more than 30 yaars .ego a system of eoil classification developed
by karbut becsme  part of the framework for soil correla,tion. This nev
system became part of the background for setting up eerieaF We therefore
have series set apart for soil0 on opposite sides of the boundary drawn by
Marbut between the sones  of Podocals and Pedalfera. Thig,boundary  was an :
a priori limit between eeries. Persons workin& near the’boundary  would
first find out where thisline bad been drawn and attemptto reco&niee
different series on the two sidss.of  the boundary. It was believed that
soils on the two aides of the boundary were subject to somewhat-different
processes of soil formation and consequently must~differ  enough to .warrant
separation at the series level. Careful comparisons of the soils to see
whether or not they were distioguiaheble  were not requ1re.d  within  that,
understanding of soils end thelr”fo?%ation.

:





.cc\ / .‘!.~  j ,,...
c :.

. . _ .’ . _ ,,:

: .:  . . .

,~, 4

two.or  more ‘states are possible. This affords an opportunity for raising
our standards from those in the past. The raisiaS of etandardo  1~ always
a  somewhat ,painful procees. It does require more vork and it requires
more,.critical  thoughti;neither of which are normelly  welcome.

Given the improved .st.anderde for dercribiag  80218, it ie poseible to TIP&~
moxe  complete  and more exact definltiona  of soil.~oer.ies  than was. possible:.
previously. M&e thorough and more critic81 ccmparif~ous  of sariee~are I
thuo possible now then bnfore. From theas comparisons there flow proble&
in correlation a* effort8 are made to improve claaaificatfonof  soils :,:
into -series, to be as certain RB we can that ue are.naming  the soils in :’
the’ &me way wherever they~occur, and to avoid the, use of the. 8eme series
name for different aoils. - (~

Since it has been poeeible to sharpen the definitious  of a number of ser-.
pies; we find that in aomc instance0 -- quite a few, in fact, -- a substan-
tial.. range in propertier bns been allowed in a oories  in the paot. The ..
ran@ turae out to bo wider than seems soprc~prieta  uou, ui.tior t h a n  we, .:.
nowthink can be juotified. Ehhercver  t h i s  sftuatLon  obta~~~l)~the’~l4si6 a
tbe::problem of redufioing  the series, raclr&eifytnS some Of the soilI
that-it has 
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soi 1 swvwyti,,  on Private woodl.and6

T. B. Plair

Soil surveys on private woodlend  is, I think, one of the most important tropics
you have on tha agenda. This has been discussed at every meeting that I bave
attended during the past several years.,, Soil surveys for forestry u8es has
also been a subject for committee consideration at onch conference I have
attended. i hopa you will think it is important acough  to keep the subject’
listad for national conferences and regional conferences. There are
opportunities for you and others to develop an appreciation of the value of
appropriate surveye on forest land6 by such further discuasione.

0
Rather than to tell you bow to make a survey on forest land or how to intor-
pret a survey for forestry purposes, I’d like to try to tell you just how
important I think it is that good surveys be made--that they be proporly
interpreted and that they be correctly used. Uhy are we interested in soil
surveys on &vate woodland? Why not just soil surveys on forest land? A
good survey, properly  interpreted, can serveplanning  needs for all kinds of
forests land, But, for the time being, thera is possibly a need for additional

a,

emphaois for interpretations of soil ourvey information for usa on private
woodland. About 140 million acres of privately-owned land in capability
classes I through IV is presently fin woodland. ~Evan though that is not needed
now,for.cultfvatod purposea and may not ba needed for the next 30 or 40 ye@rs,
there are other uees than the production of wood crop6 that may be made oE it.
There may be need for changing land u6e6 from woodland to cultivation in 60me
places, and to other u6es in other areas. Certainly intensive uee of land for
the production of wood crops is a basic need by woodland owner6. The
privately-owned land is normally more productive than 6mst of our publicly-

0
owned lauds; even 80, there is a range in production from 20 to 2,000 board-
feet per acre. That is a very critical thing from the standpoint of what nn
individual  may invest in the land~and it6 managemeat.  So that is, I think,
one.of the very important reason6  why good interpretations of good  surveys on
privately-owned land ia of such great concern to you,

Proper interpretation6 indicate the kind of treeo; the productive capacities;
management limitations; and the investment possibilities. These certainly
dictate the kind of treatment that needs to be and can be applied from the
practical point of view.

The demand for this kind of technical information is increasing all the time.
I know that you have had the experience, just as the Canadians have, when
surveying some of thi6 woodland of wondering what they’re  going to do with
the information. That wa8 true sometime ago. There are araas where you are
surveying  at the present time--where you ara still going to wonder,  I suspr?ct.
But today there ie a much greater demand fir this kind of information than thsre
ever has been before. It is needed for adequate planning u6e6 by techntciana
in the Soil Conservation Service. Incidentally, I’m directing most of my

47



remarks to the Soil Conservation Service personnel
that personnel of the cooperative program are aleo
position to tell them what to do, really, any more
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with the full understanding
concerned. I’m not in 8
then I am anybody else, a

be.caoe,e  I’m steff too. But I would like to suggest to you in operetlons--in
the Service--~&et  there is the opportunity to deyelop real uacful technical
information that is ,technically  sound--that will be, used by planners, ~bot&  in
the. Service and those who are respo+ble  for management of privately-0-d
land.  ‘,, .. ~ ,

_’
The principal thing that landowners are concerned with et the mament io rho
productivi.ty,of,a particular species. Obviouely that is of primary concern
because they are mainly conceroed with how to do this job ot a profit.

. .

There are menagement.limitationa  imposed by soil related factors, such 06.the
difi%culty  of getting natural regenerotlon.  Sure, some of the foresters know
tbkt.it :is a tremendous problem, but many  of them haven’t yet.appreciated
that .it,is directly ,related  tom the soil. You can help them understand tW.

I ‘would also suggest ~that you do not permit the coil surveyors to feel that
they have to do this job alone. There are other people who need to help them l
in,n@king  these interpretations. .I think the woodland conservationist in the
Service, foresters in State and in private employ can he extremely helpful.
It 16 not just 8 problem for those two, but also the economist--and often the
range conservationist  can lend helpf&assistance. This is a multi-diocipline
job of interpretation for land that has multiple usee. So get the help,that
is .or should~ be available. To sell this information to technicians elsevhere
Is an important job for ue. Since woodland occupies about a third of our
land and the land yet to be surveyed ie primarily  in woodland, it ie very l
important that we try to develop woodland interpretetions. These are neaded
so that aoils infonaation  can be sold~t?  people who csn use aud should be
using it. About three-qwrters of the remaining soil survey job that is east
of the hundredthmeridian is in woodland, About three-quarters of the remaining
soil survey job west of the hundredth meridian is now either woodland or tange.
Just how much the interpretation job is, I don’t know. I would suspect it is
relatively greater.
soil surveys...

So it ,is a pretty importent piece of bueinesa  for us. in l
We in the Service think that there la a need to adequately exploin our soil
woodland interpretations. Therefore, we are grouping the interpretations--or
grouping the soils with their interpretatione-- into woodland suitabtlity,~‘-
groups for purposee.of simplification and mekipg it more effective to use in
working with the nolrtechnLcolly  trained--the nonsoils trained technician,
shall I say. Now, rather than to try.,~to  sell you on theoe groupings, since
my time is up, may I say that it’s..,ni,~~t.o be with you. I hope that we wood-
land conservationista can ~lp~:you../-X4:we  can, we want you to ask us--we’ll
try. Thank you. ;;’

: .i-. ,,~ri

a
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The Soil Program  of the U.S. Forest Service

John L. Retzer

The Soil Program of the Forest Service was formalfeed in mid 1957.  We now
have a staff of 60.

Survev Accomslisbments_--

The main effort has beon directed to detailed surveys. Some 5,000,000 acres
have now been mapped at the detailed level. Surveys have been completed in
14 eraas and are in progress in 16 other areas. Two reports hove been
published and five reports are being written. Reports for four other areas
are being writtentnd  will be published in conjunction with SC&

Other Accomslist~nts_-*.-----I__

We bnve come a long 
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Training

Training is and will remain a problem. It has two phases, (1) the technical
training of ooi,l~scientists and (2) the trak~ing of administrotiv~  people to
use soil information. We have drawn heavily on the Soil Conservation Sarvice
for technical training in the higher grade levels for our candidates who have
promise and who we expect to assume more important responsibilitiesz  as the
program develops. We think the joint training of these people is desireble
for all participating agencies. We appreciate this cooperation from the SCS
and hope that the_ entire nations1  program will benefit.

:,; _,~, ; :,
We are seriously,Fo#dering  the establishment of,anIn-service trainfug
school for new emplwy.yees,qt the CS+iand,:? levels. .”

Training of administrative people in the use of soil surveys~is,,s.~regional
responsibility and is carried by the regional soil scientist,

1 ,. : .!:‘,:,_:‘~i.,~ ::,.,:
Considerable ~thought is bcinggiventQ a_trsining:program'.f~~~i~.oisna~~n~,
candidates at the.GS-11 and.~12~~g~~a4esi:that  will .iudtease thair'effec'tlveiiess
in these important positions.

Handbooks

Cur Category II Handbook (2512.5) on Soils is essentially completed; Work,is'
now beginning on our Manunl-directives  Handbook. This handbook will spell out
our technical operating procedures as well 8s some administrative aspects
having to do with our joint program.

Common Problema

We do have problems needing attention to insure smoother operations and to
conserve the valuable time of the National Cooperative Soil Survey,group.
Some of these are as follows:

1. In 601110  States  we ore still bothered with the problems of phases. In
rough mountainous lands the use and management pr-actices contrest
sharply with those usod.on level lands. The establishment of siguifi-
cant,phases gnd~tbeirclass.limits  for slopa, erosion, stone, rock,
drainage and for some landr:formsis  a problem needing attention. ~The

,;:problem  is concerned notrwiththe principlea nor any limitation in
our existing operatirrgrprocedures  or directives but with some soil
scientists who have become rather inflexibly wedded to the mapping
units established for cultivated lands. Survey areas often include
both cultivated and mountain land. Some thought needs be given to
an acceptable way to shift from phases designed for cultivated lands.
to phases significant to wild lends.

,. We also need to recogniee  that a phase may be established in wildland
surveys that is useful  only for engineering purposes or perhapo  for
water yields and the soils may all perform the same with reepect to
the growing of trees, forage, etc.
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We,are in noed:;S'f e'&&rd nomenclature for clay fil~~'.soil pores
Andy roots. Currently a great deal of confusion exists and results
inamch lost tiice in writing, editing, etc. We, the Forest Service,
have eatabliahed a nomenclature for clay filma and will use 14
pending a resolution of the problem by the National Cooperative
Soil Survey Sroup. Needless to aay we are having a great deal of
editorial difficulties up the line with our reports but changes
appear to ba more of personal or individual preference. .d

'&e'organiz~tion'~  'writing and editing of reiorts has always been
one 'of'our mostdifficult problems and consequently a time consuming
end ex$ensive"operatiou+  To overcoma this the Forest Service baa
developed a standard format tbat is interlocking between the
(a) field soil notebook, (b) the soil managasmnt report, and (3) the
foil survey rcport. The format is developed to the third or fourth
place.

We expect to follow this format for all reports written by the
Forest Service and we do not anticipate important reorganization' '
up tba editorial line. .~,

:;.~>.,.
We’ari~ ‘fytieh into this'positiohby a:,n&ber of factors: (1) only Y
six people'inour entire staff have ever written a report end ,,
those now'faCingthi.s job a&t have'guidance, (2) about the aama '1:.
numberheve written technical papers that were published, (3) we IA ,~
see no. m&it, ih:'changing  the basic organieation,of:a  report in
eccordantie with 'the desires of individual editors in each aorrela;..,l
tion region. '(t&-e lo a uoticeable lack of uniformity bet&&
e;ditors),'(4)with  our limited manpower and the increasing demands .~m'
on their time es O'J~ program is accelerated in the Service we ,~, ,,:
aimply'cannot afford~the'luxury  of months of time apenton.~ :!
reorganieing,  m-editing, repeated reviews, etc., (5) we susrnarily,.:
reject any proponftion that a atandardisod report is a bad thing :,
or'an undesireble practice. ..I

There is a lack of uniformity In the deaignntion  of survey inten&-'
ties between Stateo. Wa think that the doaignation.of differences; I
in ~intensities  has much merit and should'be continued but then lack:.;:
of uniform app~lioation~indicates  a weakness in ~definitions or 8.
la&of conmudicatioh,'somewhere  along the line.

~~.;
A:

In a cooperative pro#em as large as this one that involves~,several~
agencies with'widely &er&nt philosophica, responsibilities,
problems, as well es agency prides,there could be some difficulty
in the use and application of soil survey information that could
be detrimental to all our programs.

There are relatively few divergent opinious between foil scientists
regarding basic classification and mapping operations. But because
our program will be critically reviewed by management people in
the several agencies, it is necessary that. interpretations and
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managerent  statements in the sol1 survey report be limited to
stat&aente  of productivity or yields or performance, etc.
Interpretationa or arrangements of data based on special manage-
ment practices, lrystems  or methods of operation of any one egency
should be omitted from the survey report. These can be placed
in special reports such as the soil handbook of the Soil Conser-
vation Service and the soil management report of the Forest Service.

If there is one place where our soil scientists h3ve 3n opportunity
to show their skill, it is in the chapter on Genesis and Morphology.
We have too often settled for a perfunctory treatmont  of the
subject that might well have been omitted from the report. In
the Forest Service we are now taking steps to upgrade the importince
of this basic topic to the point where a good contribution will be
a matter of personal pride and a measure of scientific standing
among our fraternity. We would like your suggestions and your
criticisms.

Maior  Current Problem

It is the responnibiLity of all high level staff in our agencies  to constantly
seek for increased efficiency in operations at all levels. It appears to ma
that one of the important current bottlenecks to our orderly flow of work in
concerned with the correlation activity. It is an absolutely essential and
critical step in our work. Without correlation we would have no unified or
effective program. But it tales too long. I know that mnch thought has been
given to this topic and any suggestions I have are already old to ant of you.
But the fact remains that more muat be done. Perhaps,we  can use more people,
examine  our flow charts and eliminate unnecessary operations, increase our
efficiency by machine sorting, assign soma of the operetions  to people of leos
skill, upgrade the importance of this activity in the field and require
batter performance from the party leader and others up the line. Any other
tightening up that would save a day or so along the line would help. This is
a job not for efficiency engineers or administrative peop\e but one for 0
highly skilled sclontists. It is our job end we had better demonstrste  that
we can do it--and soon.

I would not like to leave the impression that the National Cooperative Soil
Survey is aging, sagging in the middle or about to retire on a government
pension, Quite the contrary is true end we have the proof in the remarkable
and varied accomplishments in the Last ten years and the plans for future
years. But we do have problems. We can do better. We keep young by feting
and solving problems and that is the purpose of this conference.
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Soil Inventory of Indian Lands

James D. Simpson

In making a statement on our work in this field, it is probably best that I
review briefly the history of soil inventory work in the Bureau of Indian
Affairs.

Increasing demands for soils informstion  necessary for farm, ranch, watershed,
and reservation planning prompted our Branch of Soil Conservation in the early
1950's to augment the staff of soils technicians to make soil inventories. By
1956 high-quality soil inventories were available for approximately 6.437.000

l
acres of Indian lands.

In 1957 the inventory program was expanded to include soil, water, forage,
wildlife, and recreational resources and potentials. The program was also
intensified to complete the mapping phase at the earliest possible date beaauee
several Indian tribes were requesting the inventories to use in overall planning.
Special emphasis was placed on helping the Indians to understand and use the
information in preparing plans for the full utilization and development of

0

their resources.

Excluding forestry and minerals, a grand total of high-quality resource
inventories are now available for roughly 22,041,348  acres. This represents
completion of approximately 54 percent of the 41,000,OOO  acres of open Indian
land to be mapped, Since 1959 the program has been progressing at the rate
of approximately 3.5 million acre.9 per year. Our staff at this time has
approximately 80 soil scientists.

l Now, I would like to describe  our approach to soil inventory work: Iegends
are developed by an examination of the soils of an area to be surveyed based
on their characteristics and properties by trained soil scientists. Classi-
fication or taxonomic units are established and fully described in standard
terminology. Then, by study of the classification units and the purpose and
uses to be made of the inventory, the field mapping units are determined.
The field mapping units are then fitted into a Bureau-wide system of symboli-
zation for mapping purposes, but this is done only after the mapping units
are determined. Complete field notes are kept on each field mapping unit.

Cur Bureau uses a standard method of symbolization for mapping and descriptive
names for the field mapping unite. There are several reasons for this -- some
of the more important are: We believe our method of symbolization and
descriptive names to be very effective as a tool for teaching the significant
differences in soils to users of soil inventory information without affecting
the quality of the inventory of its correlation to other methods of symboli-
zation and terminology, and the Bureau of Indian Affairs is cooperating very
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closely with the Federal and State Extension Service, and the terminology
used by the Bureau in naming field mapping unite coincides very closely with
that used in land-judging contests sponsored by these organiaations. In thle
way, people with whom we work are not confused by a difference in terminology
between the Extension services and our organization.

To present a united front with the Soil Conservation Service to tha people on
the land a8 it relates to foil inventory work, the Bureau uses the Land
Capabilfty classification system for presenting information about cultivated
land and to a limited extent for range land, The major part of the informn-
tion about land used for range, however, is presented through the range site
approach, The Bureau prepares a limited number of reports designed for use
with Indian people. These reports are baeed  on an applied approach using
the Land Capability and Range site methods of presenting land data to users.

Recently, we have been preparing completion reports on our irrigation projects.
In this work we are using the Bureau of Reclamation classification system.

In closing, I would like to take this opportunity to thank the Soil Conserva-
tion Service for permitting UE to participate in their report writing and
correlation schools. I think these schools have been very beneficial to our
people and have contributed a great deal to our training program, Thank you,

s Lf
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Report of the Soil Surveys on BLMGnds

Msrvin E. Noble

The Bureau of Land ManaCcment is very much interestez in soil surveys. We
appreciate the opportunity of discussing these with you and learning'more.."  -" i
about your soil survey procedures and ccrrelation difficulties. ~,

In the past, the Bureau has not used soils data to any greetextent in
evaluations of its range or forest lande. We have collected a minimum of "..
soils information which was needed in obtaining some idea of the potential- "
ities of these lanas for u-e in making management decisions.

':,.

Y
t has been primcriljj in the range and forest management,programs of the Bureau ~~
that we have had an interest ,insoils Information. However, there are other ,'
activities that could benefit from the use of soils .dnta - the land classi-
fication and engineering programs, fcr instance. At present, they have
established procedures that do not incorporate the usual soil nurvey~data.
As this kind of information becomes available, therewill be more,opportunity
for i~ts use and greater interest should be shown.

a
n the range management program of the Bureau there is perhaps the greatest
nterest in soils data, r'.though our foresters are keenly interested. Cur

range division has cooperated 3-n setting Up some pilot studies to see what
could be developed that may be useful to BLM. The -BUreau has some problems.
One of them is 1'78,0~0,000  acres of land in the 48 contiguous States that have
to be managed and for which we have to make management dcclsions  in the
immediate future. We have to obtain, by one means or another, a sufficient
fund of information and data on which we can base these decisions. This is
on* thing that has made Us question the use of soil survey procedures.
a-

Just
low intensively we can get into it right now is problematice.1.

BLM personnel are interested In cooperating with the SCS and SC Districts,
in soil survey planning. In just about every Westeza State, the BIM has a
representative sit in on your annual soil survey planning meetings. Each of
our State Office6 has some particular area or areas for which they are
interested in obtaining soil survey data so they can start learning some-
thing about the uses of thjs kind of informstrion. Some of our personnel
came from your organization originally and brought with them a lot of
interest in soil surveys.

About 2 years ago, the Bureau was approached about its Interest In soil surveys.
It was agreed that we would establish three pilot study areas in three Western
States - Montana, New Mexico and Nevada. These were areas where the SC8 had
planned to complete surveys, and which contained a fairly large proportion
of BLM range lands. The Bureau agreed to place one range conservationist with
some background in soils oneach crew.
*

This man was also to have an under-
Atending  of our range management program and its needs. The objective was to



2

have some of our people learn something about soil surveys and how they might
be used in our rarige;eval.uations. We,are sure that sometime we will be using
soil survey data in these evaluations;.

The'6urveys In two of the State6
completed.

- NewMexico and Montana - have been largely
Tbey:are about to the report writing stage. Gur representative on

each of these crews will write an additional report from the standpoint of Bureau
use of the dot& :

In Nevada, it apparently will take another year to complte the pilot study.
The man we had astiigned there has just recently been transferred to Washington.
Re:htis written a report covering progress on that survey 60 far. A number of
problems deveidped~ One ,of them is the rate of lend coverage. At the rate
a j-man crew has completed,the  extensive type survey used> it would take
approximately 40 yqar6 to cover the FJko Grazing District in northesstern
Nevada, We have 58 of these grazing districts. In addition to the 158,000,000
acres '@I these'; we have over 20 milJ.ion acres outside of grazing districts
that are leased for grazing. Go,,it,would take a long ‘time to cover all~of
these lands with Soil surveys. We need 6ome technique for evaluating our
ranges more rapidly. This does not mean that we CaMOt u6e soil SUrVSy data
in the meantime. Right now we could perhaps use such data where we have
pr+3pects: of treating range lands. The Bureau has had a fairly high incidence
of f+lure  ih it6 range ~6@ediw6,  for instance, and soil survey data, properly
lnterpretedj  could certainly~help b+ter nese operations.,'

We have been'cooperating  In 8 few place6 with SCDs in conjunction with the SCS.
We cooperate usually by.alding in plc~ing 'butin the Gurprise~~Valley - Vya
Goi1 Conservation District in northern California and Nevada we have contributed
funds towarda~soil survey cover8ge. This year an attempt ha6 been made to have
personnel of the Dure8u of Iend.Management  placed on soil survey crews. !tbo
decision has not yet been made en the Eure&'s reaction, ,butwe wlll.undoubtedly
continue-,to  cooperate in one way or another in that particular survey and in
others. If'16 ourobjective.to cooperate when we ,can on'those areas being
planned for complete conservation programs.

 au~ofose
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The purpose of our land classification is to select lands suitable for sustained
production under an irrigation regime. The requirement for such a survey is
set forth in the Federal Reclamation Laws. These laws specify that all lands
on an irrigation project must be classified with respect to their capacity
under a proper agricultural program to pay water charges and adequately support
a farm family. Under that concept we have developed an economic land classi-
fication which is performed on a team basis involving soil scientists.
agricultural economists, drainage engineers, layout engineers, and hydrologists.

l The accomplishment of a land classification survey for irrigation that involves
a contribution from many disciplines assures that the land resource8 allocated
to irrigation development will achieve defined development goals.

Land Classification Activities in the Bureau of~llaclamation

John T. Maletic

May  I extend my greetings and express my appreciation to you, Mr. Hockanamith,
and to ~the Soil Survey Division for this opportunity to participate in your
work planning conference. I am happy to be here because the Bureau of
Reclamation has a continuing interest in the development and application of
soil survey both at home and abroad, Ekch uaa of soil survey data ia made
within the Bureau . ..and to a large extent our water users  depend on soil survey
data along with land classification surveys in the layout of farm irrigation

a

systems and the selection of management practices. We are, therefore, keenly
interested in the progress of soil survey and in the development and improve-
ment of methods and techniques.

For the participants from the Eastern States, the Bureau of Reclamation operates
in the 17 Western States and its primary function is to plan, construct, and
develop multipurpose water resource projects., We employ about 110 soil
scientiat8.

We make three types of land classification. They are identified simply as
reconnaissance, semidetailed, and detailed. Reconnaissance surveys are used
to select areas which seemingly have a development potential. They are
frequently applied to evaluate the potential within a river basin or major
subbasins. If reconnaissance studies show promise of achieving local and
national development goals, then more detailed studies are subsequently
performed, The detailed land classification is made on aerial photographs
having a scale of 400 feet equals 1 inch and is supported by topographic maps
of the 88018 scale having a contour interval of 1, 2, or 5 feet, depending upon
both macro and microrelief.

..,
The land classifcation survey is guided by certain fundamental principlea.
Coals need to be established and these goals will influence the choice of the

0
land resources to be included in any project plan. In the United States,
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of a basic soil survey ia of great assietance in selecting and defining class
differentiae.

Sixth, economic and physical factors are correlated in land classification by
the relationship of physical conditiona to anticipated production, cost of
production, and cost of land development at a selected level of managerial
ability and technological development, This ia II cardinal principle,. for it
provides the conceptual basis for the amalgamation of eoil science witb
economics and agronomy.

Seventh, the extent and degree of correlation between economic and physical
factors are more important in area@ having a developed, complex economy. If
we are working in California, we need one Bet of correlation factors between
the economic and physical factors, baaed on the surrounding, already developed
agricultural economy, 80 tbat the project can be best fitted into the existing
pattern or into anticipated, realistic abifte  of that pattern. If we are
working in Ethiopia, we are interested in new economic opportinities  for that
country, and therefore, wa would strive to find the beet locations for
irrigation developments, the best place .for dryland  agriculture...or  more
broadly a blueprint for the best use of land. ‘In tbie case, quite a different
set of factors would be involved in the correlation.

lastly, land classification ebould,proceed in two b&c steps. The firet we
’ identify as arability and the second 88 irrigability.  In the first step,

lands suitable for irrigation development are’delinaated. In the second step
these lande are pared.. . tbe ,uneconomic  incremante ‘are eliminated, canal
elevations are eat, turnout elevations are net, water aupply limitetions  are
taken into account, economic..fearibility  and justification are measured, and
on thesa bases we~ultimately  select a specific irrigable area suitable for
de~&lopmant. That, in brief, covers the working principles.

In the Bureau of Reclamation land claeees  are defined on tba basis of payment

•~

_ capacity determined by u8e of farm budget analyees. We define payment
capacity a8 the amount of fera.income.remaining  after ally  other oblightions
on that income are met except the coat of water, j Land  clans is. defined as a
category of landa.having  similar physical and .economic  cbaracterirrtics  which
affect tbe suitability of land for irrigation’and  which express a relative

‘: ’ level of payment capacity.’ On that basis we can write a formula having the
general form Y = k + aX1, + bXg + cX3 . ..wbich you will; immediately recognize
a8 a multilinear correlation equation. However, our conetants  are not
derived by statistical analysis- tbey are derived tbrougb farm budget
analyses. Tbe equation can be arranged to.define our:land classes and land
subclasses.. . the latter being a category witbin a land class that identifies
a deficiency or deficiencies responeible  for payment capacity lover~than  that

^i .of Class’l.  T h u s ,  Y  = (aX1 - k) - (bX3.  + cX
.capacity.  Xl is ‘the productivity rating,,Xg 9

), where Y is the payment
,s.the land devalopment’coat.  and

X3tbe farm drainage cost. The con8tanttr a,‘.b, and c m+
_ ‘the usual manner as net .regtesaion  coefficienta. 1 Tbe va ue “k” is the

hypothetic&value of payment
: f’

be interpreted in

capacity wben the productivity index; drainage,
and farm development coats are zero. The abo& equation, can be readily

0
nomographed for varioue project conditiona be shown in this example:

.,
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Land cl866 Land
(payment developmsnt

Productivity capacity) CO6t
xl as X Y XC

100%
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3
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Farm
drainage

coat
x3

The economic parewtere on the scale can be directly replaced by physical
factors, thereby achieving a correlation betwaen productfvity,  coat of'pro-
duction, land developmentcost and doil6, topography, and drainage. _Tha
.prod"&tivity  level will depend upon the integrated effect of the whole aoil
profile a8 meaeuied in ‘terme of the aelected  cleee differentiae. Were the
soil survey is of peat value to "0, a# thooe of you with whom I have worked
in Nebraska and Kansan are well aware. The land developvmnt coat6
principally include land grading, 'farm ditchee. and ferm 6tructurea, while
the drainage coat6 include surfece and 6ubrurface  drains., Moreover, our
lend claseea,can aleo be uniquely &own a6 octipying, by definition. a
'6peCifiC  area on a three-dimansional.blook diagram. On such a diagram, the
2 axis'would represent the payment capacity level, the Xaxin  the combined
'kosta for land'development end drainage, and the Y axis the productivity.

A6 "red by the Bureau of W+clametion, Cle66 1 baa the highest level of irri-
gation 6Uitability;  hence the highest paym6nt Capacity. Cla66 2 ha6 inter-
mediate ruitabillty  and payment capacity. Cla66 3,haS the lowest Buitability
and payment capacity. Cla66 4 designate6 6peiJial "EC) Cla66e6 SUCh a6 4y
fruit, or it IIJ used to designate lend with exce66iv6 defiCienCie6 which
special enginesring And economiC studies have 6hWn to be.irrigable. Cla66 5
is used a6 a temporary designation for lands, r6quiring Ep6Cial 6tudfea
before a final land class de6ignation can be made, and Claar 6 ia land not
6uitabl6 for irrigation development." On the economic level, the Class'6
Lands are those which do not meet th6 eetimated  overage annual operation,
maintenance, and replacement co6t6.

This is a very exciting tima to be involved in the application of aoil 6ci6nce.
New development6 inclay mineralogy and in the phyeical chsmiatry of soil6
have now out-dated quality of water rating'sCheme6. yonmrly the primary
ba6ia for rating6 wa6 laboratory analyees of water eamp>es and an fnterpre-
tation based on crudely defined "average conditiona"  in the field. We can
now study individual soil-water reactions and determine whether or not a
given water supply will favorably react with a given 6011. For their
contribution6 to such new developmenta, M owe a debt of gratitude to the
._
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research workers at the U. S. Salinity laboratory. In South Dakota we have
* case where an irrigation water ranging in concentration from 400 to 1,400
ppm and containing about 6.7 miliequivalents  of residual sodium carbonate
with a sodium absorption ratio of about 13 can be safely used for irrigation
on soils having a clay mineral which will be only moderately expansive.

Other important developments involve the result6 of studies in wisaturated
flow theory.. . work that is now being intensively pureued in many soil physic6
laboratories. We have also 6een the development of good field method6 for
measuring permeability. Formula6 for computing the spacing of subsurface
drain6 have removed some of the “art”  out of drainage design and substituted
more science into the engineering. Excellent work ia being done regarding
the leaching of soila. Studies under way on mi6Cible  diEplaCement  and the
prediction6 of quality of percolating wat6rs  promise to be w6t UEefUl.
Cation exchange is becoming better undercltood with respect to both nonequilib-
rium end equilibrium conditions. Procedure6 al60 have been developed to
predict ri66 in groundwater levels.

All these development6 are making it poseible  to better aelect land6 6uiteble
for irrigation u6e. Those of u8 engaged in delineating the landscape for
useful purposes will need to continually keep abreast such development6 if we
era to improve the predictions we are asked to make.

In closing, I would like to describe 6ome of the u6e6 made of soil survey  date
by the Bureau of Reclamation. Fir6t, your maps are frequently ecanned to
determine where materials can be selected for construction purposes. Secondly,
soil survey data are used in design flood studies wherein infiltration rate6
are related to soil series and types. We use the Soil Survey Manual definition6
to describe soil profile6  for land claesification  pUrpOEe6. Productivity
rating6 are worked out in various areas according to soil series and tYPe6. I
have also had the pleasure to work out, with some of you present here. a
coordinated epproach to the selection of irrigable land6 by the development of
mapping legend6 that meet our joint needs.

I think we have so= common problems, and I would like to mention a few. One
involve6 training soil scientists; the other involve6 the entrance requirement6
for soil scientiets  into aoil science poaitione,  which are indeed Bet low. W6
are faced with a challenge, end 60 are our colleague6 et the land-grant
universities.

In the matter of programing and scheduling of work, I would like to point  out
that the Bureau of Reclamation is now studying the critical path method of
programing end scheduling investigation work. It has already been applied to
construction. In this method, all pertinent activities needed to complete e ‘job
6re listed in chronological order. A line is then drawn through those critical
activities which must be completed before en ensuing step can be taken. I t
holds promise of removing the bottlenecks that 60 frequently delay completion
of a report.

In closing, I want to thank you for this opportunity to discuss our method6
with you. I em looking forward to participation in the committee meetings...
thank you.
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Thank you, Mr. Hockensmith. or. gockensmith  used to be my old boss in the
dirty thirties and at that time we ueed to call him Rockay. It appeared he
would hock our expense money -- we started off with $4.00 a day per diem and
then we would get reduced to $2.40 a day, then finally the minimum -- zero per
day. .~.

Mr. Hockensmith asked me to speak about what we did up there in ‘62 in our
Northeastern Regional meeting. We said, why don’t you just review what You
did up there. That was before I saw the program this morning when I noticed
that he had several of our Northeast guests on the program -- Adrian Pelsner,
Dr. Guy Smith, and Double A Klingebiel, not to be confused with single A Kling.
This kind of extra speechmaking I wasn’t prepared for, it reduced my speech
considerably. Then, too, I looked over the program and I noticed tbat a lot
of what we’re going to be doing here in committee reports are also what we did
in the Northeast Region. We did have laboratory characterization, soil texture,
technical monographs, and soil survey in urban-fringe areas committee reports.
I thought 1 wouldn’t speak much on these as we‘ll be going over these in con-
siderable detail. That didn’t leave me much to speak about. There were few
other co@mlttee  reports that were made by our Northeast group. There was this
one on benchmark soils. We did have a committee on benchmark soil reports and
Dr. Pomerening of Maryland headed that group, and I suppose ‘you have all seen
the new Caribou Report. I don’t know how many of you got this report but this
was the combined effort of Canada as well as the State of Maine. We have a
list of priority benchmark soils that we’re working on and I recall there was
some discussion by Baur, Paschal1  and Garland aboutwbather or not these series
would exist for a year. Now Marshall of New York -- the Stete soil scientist
of New York, not our Olympic athlete from Penn State -- reported on improving
soil survey operations and I imagine B. Templin has received some of that infor-
mation on shaping and reshaping soils, I think we in the Northeast came up with
some names -- made lend, made soil, or a phase of a series along with definitions,
for these three groups.

There has been a lot of telk about correlation here today. I want to talk about
it some more. I think there is a correlation lag from the intermediate to the
final . In Pennsylvania we ere still waiting for six counties -- Adams, Berks ,
Clinton, Columbia, Indiana, and Westmoreland. We are waiting for that correla-
tion in six counties. We would like to get to know the names of some of those

soil series that have recently been introduced , such as the one we don’t like,
Berks, ridges. Berks, ridges in Pennsylvania doesn’t always seem to be on the
ridges. There was a suggestion -- and 1 didn’t hear it from Dr. Billy Ligon

e

when he spoke -- but there was a suggestion by our group in the Northeast that
a semi-annual report should come out on series revisions.
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I think most of you know we do a lot of laboratoxy  eharacteriaation work in
Pennsylvania and I’m int8rested in laboratory characterieation work. I have
this observation along with some others -- and this is no offense to the ;
engineers -- that it seems ve can get about 25 pages in the soil WNey  reports
on engineering but only about a half dozen on soil characterieatfon. We don’t
even get descriptions of the soils ve analyae in the report. In our laboratory
work we use many vethods --‘meny accepted mathode - all accepted methods, I
should say -- and Beltsville pretty much sets the standard for the use of these
methods  by our group at Penn State. I think I can make this general statement
that for a large number of our soils in Pennsylvania axmt of tha methods W e
U*e a r e  poor. Take this simple one, pll. You’ve all done that one. I n .~:
Pennsylvania ve are having a lot of trouble with that simple determination -7.
calorimetrically,  which is what you field men use;‘.is ,often a half.,unit -k a,
half pH unit off, We also ditermine  the pll in several ways electromatically.
We.detarmine  it in the field as well as In the laboratory. I think I can say
that in Pennsylvania most of the soils end up mare acid when they are dons
electrometrically in the laboratory. Something happens t0 that soil as It is
air drying and moving to the laboratory. In Clinton County only 10 Of 137 of
our lab samples agreed -- 70 percent,vere  awe acid. InJeffereon  County, out
of 95 samples, 84 percent were more’hcid and I can say tliat,tbis  isa.generel
rule for many of the counties. I think this is probably rme for allof  the
counties that we’ve sampled to date ‘and ~theee are on modal soils. There haa,
been the suggestion that in place of water ve use O.OlM. calcium chloride, and
if time permits to also use 1N. lCC1.  These’  procedures, I belleve -- I don’t
know nov -- are in the present 7th Approximation. Well, what happens to our
soils in Pennsylvania when ve use either the O.O1M.,celcium_,chloride  or the
1N. potassium chloride? Practically all our soils, vbether they ar8 limed. or :
unlined  become acid, In general, we lose at least one complete pH Unit; .thaL :,:
is, we go down from 6.5 to 5.5, from’5.5 ~to 4.5 vith theee procedures. :‘.,

I want to say something on coarse fragxents,~  In Pennsylvania, according to :
the CNI inventory -- oras Loughry  hae~ said, the seeing eye -- inventory, that
Pennsylvania haa over 50 percent -- or half -- of ite soil in those textural

a

a

designations as gravelly, slaty, shaly,  chqnery, very stony -- those soils. -.
It is important to us .to estivawcoarse fragments in soils. I think in general 0

we can say when we use our best experience -- our correlators, our State soil
scientist, our experiment station representative, in practically all cases,
they are vrong. They are wrong  in xany cases by over 100 percent. That is,
they may estimate the coBrae fragments at 40 percent and it turns out they are
about 15 percent. Now I’d like to tell this story about Dr. Baur on our
Steinsberg soils. We examined the C horieon -- all of us who are supposedly
experts. We examined this Steinsberg and tax+ up in the field with 9 percent
coarse fragments. We took that soil horizon to the laboratory and ran it under
the accepted particle size distribution analysis and cane up vith eero coar8e
fragments. This particular sandstone is veak and it is weak enough to melt ::
away with water. I believe we’ve got to go further in our procedures to
determine what-ve  mean .by the nature of c,0aree fragments. In many Pennsylvania
soils we can’t even gent the 2-inch core, 3-in&  core into the soil. There are,
just too many c0arse fragments. You might move the old core around to try and
get a sample but~“that!s not ‘right but ve do’ that. Or, like some of those from

1 ,,. i . . ‘: :.,
~. a

.; I
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a Lincoln we might take out e clod, but e clod smsller then a hen’8 egg certainly
doesn’t catch many of thO8e 3-inch fragments. That'8 a pri?tty POW ‘3StilL"ltiO~
of coarse fragment8 -- Using the clod method.

This same thing can carry over with bulk density. We have the same kind of
problem of not being able to get the cores into the soil.

a

Each Slate representative in our Northeast Region gave 8 report on the current
research et his station. Not all of them submitted a brief. I believe we need
to go a little further than reporting on current research. We need to do
something like they 8re doing in the West, They ere outlining the research
t0 the future not ju8t current research. At Penn State we are gradually
catching up with the Midwest  end the big State to the north, New York. We now
have en Sxteneion Specialist in soil survey end have just recently been
publicizing, Dr. Steele, the Carbon County report -- publicizing it similarly
to those in the Midwest  end to that which I’ve been reading from Bikleberry.
I think in Pennsylvania we have e first in that we have a PbD (that has con-
centrated his work in soil clesaification) assigned to a Stete Department of
Aeelth, the Pennsylvania Deparlauent  of Health, the sanitation division. It’8
up to him to Set up aoil stendards for such things es sanitary land filla,
septic tank drainage field8 end water use, He’s celled into the Court8 quite
a lot for refusing to OK certain rurben developments. Unfortunately, in some
of these instances the lawyer decides -- or I should say the lawyer8 decide
whether or nOt a piece of land will be used for eeptic tank drainage fields.

a John Maletic this afternoon talked to you about upgrading Our soil scientists.
Recently at Penn State we’ve corm up with e preliminary program to upgrade Our
professors -- send them to school. A8 s result of our 8011  charaCteri88tiOn
program et Pennsylvania, end this goes with, I think, what John Maletic he8
satd, we professors are not skilled in all ereae. We are particularly not
skilled in type of clay enelyaes. At Penn State we have associated with U8,
Dr. Leon Johnson who has worked with Dr. George W. Brindley,  a world-wide
authority in type of clay8 analyses. Dr. Johnson will 8oon publish en article
in the American  Mineralogist On a regulerly interstratified 1 to 1 vermiculite
chlorite in silt -- in silt; end, Pas&all, we wondered about tbe high cation
exchange capacity in that Highfield soil in Adams County. Why could we get a
cation exchange capacity of 12 milliequivelenta per 100 grams of eoil with only
12 percent Clay? This is an explanation for that high cation exchange Capscity.
It’s not coming from the clay, but rather from the silt.

I think in closing I would like to ssy that in this era of science ws need to
go beyond the visual. We do need the laboratory and beyond the laboratory we
need research.
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Report  of the I& Grant Mllege Representative

of the ,Southern  ,$7eglon
.:,,.,

C u r t i s  L. G o d f r e y

This report gives the highlights oi’ t&e recent coordinated activities,.
progress and plans of the experiment station representdives  in.eoil.smeY
in the Southern Region.

l

The biennial Southern Regional Soil Survey Work-Planning C&f+rence met,.,
Februar&l2-15,  1962, a t  Mississlppi~State  University,,Stata,(lolle~,-.
Mississippi, H. B. Vsnderford,  Mississippi State, Qlaiman;  R. R. Covell,
SCS, Vice-Chairmsn:

1. About 60 people from SOS and State experiment stations attended.
All thirteen States had experiment  station representatives.P~se+~

~“,
2. Strong interest was shown in general soil map6 of States and Of r$he

region. tist States hsve a general State map completed or nesrly
EO. The consensus was that the State msps should be completed as,~
s0~n as possible but that uniformity of format among StS*fis is
desirable. A regional map will be developed  from the S&de ~ps.*~~
A emittee  now exists to coordinate ell phases of this pro@~.
ma will report to the 1964 conference.

3. Interest in all St&es in engineering and. other non-agriculturel
uses of soil survey was apparent, and the importance of this.
challenge to soil survey was stressed.

4. ‘Accelerated programs in soil survey education are ,devei&ingin:
most~State6  as new soil survey reports are release&.  The nee.a  ,,,
for a full-time well-trained extension~spedalist,  with soil syey
experience if possible, was stressed. such a spezialist would
coordinate all phases of soil survey education. Some States,ha+
extension staff with this responsibility but they usually are ;,
lacking in training and elDperience related to soil survey. 
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6. The need for better trained personnel in soil survey and related fields
was stressed. Federal-State planning Is needed on the content and level
of COUTS~S in soil science, especially refresher courses for field and
staff personnel. For whom, when, and where should refresher courses be
offered? And what standards will the offering institution have to Wet
to satisfy all concerned? A cooperative program to develop incentive
and to raise the standards for careers in soil survey would help colleges
and u.niversltles  induce students to take stronger undergraduate and
graduate programs of training and to prepare for soil survey as a career.
A program of financial assistance to graduate students sponsored by the
national cooperative soil survey would make soil survey more attractive.

7. State soil-testing programs were pointed out as a pOtentid eOU.rCe of
additional soil management data which can be correlated with 6011 types in
the region. Soue States have soil type--soil test correlation prOgrams*

8. The following committees reported to the 1962 conference:

I.
II.

III.
IV.
V.

VI.
VII.

VIII.
IX.
X.

Soil Survey Interpretation
Criteria for soil series, types, and phases.
Soil survey reports and maps.
Assembling and interpreting data on key soils.
Soil surveys for forestry use.
Soil structure
Organic soils
i%gineering application to soil survey.
Ixi;rovement of 
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l The State experiment station representative6 in soil survey  in the Southern
Region are responsible to the Southern Regional Soil Research Committee
(SRSRC) made up of heads of Agronomy from the Land Grant Colleges and
Universities and a representative from the Southern Region directors  of
experiment stations (Eric Winters, University of Tennessee). lhe SC% TVA,
Cooperative Extension Service and others also have representatives at the
meetings of this committee. J. W. Fitts, North Carolina State, is the
present chairman.

The committee meets annually, usually in October, to review research Progress
and needs in the Southern Region. The State experiment station leaders in
soil survey make up the Southern Regional Soil Survey Work Groups (SRSSW-G)
of the research corenittee. The chairman of the work group (C. L. CodfreY,
1962-64)  IS customarily authorized to attend the National Technical Work-
manning Conference of the Cooperative Soil Survey.

a

At the 1962 meeting the SRSRC expressed interest in developing research
related to urban expansion; soil engineering tests, standards and information
exchange among agencies; and in techniques for defining soil management and
Crop yields in relation to soil types. !l'he SRSSW-G has written a regional
Project on soil6 in relation to yields and soil management, but the project
has not been approved by the research committee. However, the project has
received favorable comment.

0

An "Advanced Science Seminar in Soil Clay Mineralogy" was held at Virginia
Polytechnic Institute, 3uly 2-28, 1962, for college and university Personnel.
This exwllent seminar was sponsored by the S-14 group of the Southern
Region and the National Science Foundation, Several soil survey representatives
from experiment stations attended. This is an example of how Federal funds
have been used for professional improvement of teaching and research
personnel.

In summary, soil survey in the Southern Region is making progress. State

l experiment station people in soil survey and others in the Iand Grant College
and Gniversities are making a fine contribution. Rut a stronger source of
direction is needed. Assistance from federal administrators in making our
directors and department heads aware of our responsibilities and OpportUitieS
in Soil survey would be appreciated.

The cooperative aspects of the National Cooperative Soil Survey needs more
precise definition. The role to be played by all cooperating agencies needs
to be spelled out.

Incentives for excellence are needed in soil survey, beginning in the
classroom and extending to personnel In all agen?ie~ and institutions in the
National Cooperative Soil Survey.
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‘Report  of the Lmd-Grant College Representative
of the Weetern  Region

1NTRODUCTIOR

R o d n e y  J. Arkley : :

,.;. I_ : ,.~ ::;’

The’ Westeru ‘Soil Shr*ay:Work  Group operated ae a subgroup of the Westei+Soil:
andWater  Reeearqh  Committee. during 1961-62. Aotivi ty  o f  the  work’  group haa
been coaceutrated on the preparation of the Regiooal  Soil Map for the Western
United States, working in cooperation with state soil ecientisti,  of the Soil
Conservation Service. Warren Starr continues as chairman Of the vOOF'ad ",

reported to the National Work-Planning Conference at St. Louis on the initia- ”
tionof the Regional hap project at was Vegas in January 1960.:: . .: Z’,

REGIOtiL~  SOIL ASSOCIA TION MAP
,.

Since 1960, three meetinga  were held to work on the Mep Project, 008 in Salt
,. ,,,

Lake City in January 1962, another in Berkeley in .October  1961, .and :a third.,in  ” ,.
Lae Crucee,  New Mexico, iuFebruary 1962. In addition, several IMetinga~‘of”a
emaller  subg~?oup’wlii!e  h6Id in the Northwest for wap compilation and editorial
work on the report to accompany the n~rp. The soil map is now esseutiallY
co@ete,  Thirteen associations of Great Soil Group8 will be ahovo  iu color; ”
these ar? cssenttally  the’&ante  aeeociatioue  a8 reported by Warren St8rr in 1960
eXCepti&ti  &&&of  dominantly  Regosolic  eoila a r e  being shun sepratslY fiO@
Lithoeolio  so i l s . Subgroups  01: eubdivisions of soil aeeociations are ahown
wlth’line  alid’&rbol  to differentiate predominance of soil groups within the
associations nor to show ‘different proportiono of inclueiow  of minor soil
groups, The’ &port ih &early completion and ia being edited aud compiled under
the direction of Warren .Starr for submission  to the Western Bxpariment  Sation
Directora, who will h&idle the publication,

The propoeed  formet.for  the publication is as follows:

~, ~I!fLE: SOILS OF TBE WESTERN UNITED  STATES
CONTRIBUTORS
I~OO~I~~ION
O~RAL DESCRIPTION OF TRE AREA

phyeiography
Climate
vegetation
Relationship of soil diotribution  to Physiography.  elimete

and vegetation
OCCURRENCE AND DISTRIBUTION OF SOILS ,..

Group A. Light colored soile of the arid regions
1. Morphology and ditrtaibution  of Great Soil GroLPa
2 .  CompoR~tlon  of  soi l  seeocietions ‘:, ..:

70
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Group B. Moderately dark colored soils of the semiarid regions
1. Morphology .a&distributioa  of Gr.pat  Soil Group

Group c.
2. Compositiou  0P soi l  associat ions” ‘Ix”
..o...rooetc.

APPENDIX
I Descriptions of Great Soil Groups within 
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DXSCIJSSIOW Gi' PROBL ’-a & 'RRtiTING TO &IL SDRVRY IN TliR:W&TLIRW I&ON

Befcre coming to this meting I solicited the views of the members 'of the Work
Group for discusgion,here, I would like to read 6xcerpts from two of thair
replies.

Quoting letter from~Ellis Knox: : ~
"The national cooperative soil~~&rvey needs n&of ths highest 'competetiy

who understand the whole range of soil survey activities. Although there are
notable exceptions, it seems clear that it t&es both field mappiug experience
and graduate work in soils end related fields to produce the level of competency
that is needed in many poattions today. Yet ws have too many men with either
mapping experience or graduate treining  but not both. Some inexperienced men
with the M,S. degree move into field mapping, but very few or no inexperienced
men wtth the Ph.D. degree do. Generally, a man with mapping experience must
move into a graduate program to produce the combination that we need. ThiE
commonly means an S.C.S. men used to a full-time salary, with a wife, children,
and perhaps a home of his own. The reluctance of such a tin is quite under-
standable. Nevertheless, we need men with graduate training. What can be done
to meet the need? You will note that this letter states a problem, but doesn't
suggest any remedies."

Next I wish to read a paragraph from an author whooe name I will not mention,
for reasons which will become obviouo. I quota:

"Specifically, I am beginning to feel that interstate soil correletion,
as it is now working, is more of a curse then a blessing. It appears that most
states now have very little actual effect on the correlation of their soils,
and that as a result soil series names are easily and very frequently changed.
The consequence is that the ressarch personnel who should be making good use of
soil survey information are increasingly reluctant to do so because they
recognize that these names lack lasting significance. I recognize that this ia
not 6 new problem. It in one which I once thought would resolve itself.
Obviously it has not done so, at least in the ereas I am acquainted with."

I would like to comment on this problem myself. It appears to me that the abova
comments have arisen primarily from the fact that too many decisions of soil
correlation are being made at the Washington level and not enough at the state
and regional level. This I feel is due to the fact that areas of responsibility
and authority in dealing with correlation problems need to be more clearly
spelled out and emphcsieed. We have a fine staff of state and regional corre-
letors; of those with whom I am acquainted I feel that most ere fully as weL1
trained and competent soil scientisto as the Washington staff, especially with
regard to soils within their area. As I see it, the areas of responsibility
should be defined ebout es followa for maximum efffciency.

Washington level: Policy and procedures, international correlation, inter-
regional correlation, regional correlation of soils with aimflar relatives
in other regions not familiar to the regions1 correlator. Series level only.
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Regional level: Interstate correlation, et8te corraletion when coils have
similar relatives in states not familiar to the state soil correlator. Series
level only.

State level: All stete correlctfoa including mries and tipping  units.

I am sure that If the above outlined policy were adhered to a6 strictly as
possible, the present delays in oompletlng  the final correlation would be
largely eliminated.

‘73
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The group Adti;tbe North Central  &atas  that %rI3  here, Ge&ard  l ee ,  John n+r
pna mymlf,‘he cohmlentlng  on whewe 6ti.NEds,“WhiCh  is ,%he  ljorth  !Ja+ral,

%ional Soil Survey Subconunlttea. This is somewhetthe  dame a* the,people ff-om
other regions have reported. Support for ouz regional work hes come directly
from the Mrectors of the Experiment St&Ions, end an such we are perheps an
official conriblttee of the Bperlment Stations and Dire&ore of the North Central
Region which includes 3.2 statee. A North Oentral Regional Soil Survey Com-
mittee has been in existence since about the late or middle tlWh-‘ties, in&i-
cetlng the interest of our Directors In the work of the soil survey as regional
research arxlalso a nationd effort. In its eerly years this Regional Soil
Survey Corrrmittee dealt with policy end procedural items as well 8s sponeoring
end encouraging interstate technical aspects of soil survey.

In later years our Mrectors heve urge& us to direct our interstate activ-
ities in soil survey towards some specific activity. As a result, the NCR3
Soil Survey Onmnittee was foormed. The publication in 1960 of "Soils of the
North Central Region," NCR Publication No. 76, was rapport&  by the Experiment
Stations financially as well as through encouragemant.

Currently we are in the process of 8eveloplng several new interstate activities
In soil survey. One is the preparation of a supplement to NCR76 on the crop
yields of the major soil types and pheses of the Nort& Osntrel Region. In
lkcember 1962 the NCR3 Cosnmittee met at the Soils Depsrtzent,  Univereity Of
Minnesota, St. Paul, to discuss 'the outline andI scope of this effort, prepare
an initial list of sol.3 types end phase8 etc. It is our plen to heve a first
draft ready by late 1964. Other activities in the process of development are
a8 follows: (a) a compilation an8 examination of the data end critarla for
"sandy" series of the region: (b) 83 compilation and examlnetion of the data
end criteria for the 'poorly" drained tinerel series of the region. We expect
to develop more firm outlines for this work at our next meeting.

It should be noted that the NCR3 Soil Survey Committee Is not composed solely
of state soil survey personnel.
No. 76 are listed alphebetical1y.

You may note the contributors to NCR Reg. Fub.
It is hea&dbyti. Aendahl, with second

place to 3. K. Ableiter. As I under&end it, they represent a breeder group,
e joint Experiment Station-USDA reglonel research conrmittee.

The state soil survey people participate in the North Centrel. Regional 9011
Survey Workshop. Normally our NCR3 So11 Survey Cwmiittee meet6 sd cOnducts
its work aurlng the same week 8s the ntgional workshop. The state soil survey
people are keenly interested In the Regional Soil hu?rey Workshop. Our Inrectors
have given us excellent support In participating in the Soil Survey Workshop
if state representation and attelaaance  at these workshops is en indication of
their suppoti.
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At the National Soil Survey Work Planning Conference, .the participation of the
North Central Reglonhl statk~~,eoil~sur$ey persqnel has 'a;leo been a continuing
om, if record of attenaan& and comittee.~r&ippment and participetion are
indimdore of interest and contribution. "'

.,~. ;
#‘The hldeEt~bf~$&  stat& @#l  s-y per&&l dg::* &th &&,A &ton,
and the support of’ o~~‘~r~Atxii;;l  thr

Regional Workshope,,*  t&
----  *__ our at-te
:hlat.+n,

l&d&e; indicatea also that the
. .._-+el Work planning Inferences are important

vehicles to improve and develop technical stanaarbs of soil surveys. There
WoUH mm to be no doubt that the North 
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Sol1  Survey Interpretations

A. A. Kllngeblel

One of the moat important tasks facing ua today in soil survey interpretations
is that of developing and coordinating full interpretations for key or bench-
mark soils within major land resource areas both within and between States.
Although we can expect aome differences in our lnterpretetious  for the came
8011s  in different survey areas,  we should have 80~;~ justification for these
differences. Sunmary  tables of our interpretations by kinds of soil within
land resource areas will not only make it easier to devolop our lnterpreta-
tlona for handbooks  and soil eurvey manuscripts but they will help us t o
develop more accurate interpretations. Good aoll lnterprctatlons properly
coordinated will speed up and improve our work in soil correlation. It is
essential that our interpretations be coordinated  if we are to WE them in
river basins work, conservation and development and in cropland  conversion
programs in tba various Staten. In addition theee summary tables of lnterpre-
tatlon will help to keep ue from printing information thet will haunt ua a
few years hence. Crop yield estimates, woodland lnterpretatlons, engineering
interpretations, capability groupings and urban interpretation8 are anang tbo
more important interpretations that should be daveloped by reeource areao for
the benchmark coils. These  items need immediate attention.

The quality of no11  survey menuecrlpts has improved greatly over a few years
ago; however, there is still 801118  room for improvement. Soil descriptions are
much better than they used to be but problems atill exist with some of the
eectlonfi on interpretations. Rnglneerlng interpretations are now included in
moat reports and woodland and range interpretations are included where they
are an important laud use in the area, Urban interpretations are now placed
in stir-seys 
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Published soil eurveya are now being used in our farm and ranch planning work.
A study completed recently by a colllmittee  in the Washington office indicate6
that in a number of areas the maps at the printed scale can be used directly
in planning. This will raeult in a saving of both time and money. The pub-
lished surveys are also proving to be very useful to both the work unit coneer-
vationiet end to the landowner and operator.

We are in the midst of developing soil interpretations for urban plannLng  end
development. Tbe work done in Ela Township, lake County, Illinois, wae e big
step forward. There ia etill much to learn. We must develop eoil interpre-
tatLone that are eaeily understood and thetwill be useful to urban plannere.
We must work closely with these people and understand their needs if we are
to make useful interpratationa. We can expect demand6  from many urban areas
for soil surveys aa a result of a recent decision by the HHFA to provide
planning funds to local people.
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SOIL SURV&UEiLICATIONS,~STATUS,  PROBLEM, AND OPFORTUNITIES
,.,I ,;~; -.,
.-r :~,., ,, J. Gordon Steele :. :

.t

Wcthink we have problems in proceesing thereports that form part of the
Published 6011 Surveys. My duties include 6ome attention to 80il cmpa and .~
legends as well a6 reports. ;I'11 comment here on a few of the problems that'
I believe we cax'solve.

.,
/ ,

We'yhave, as Dr. Kellogg mentioned yesterday,'quit-e a Btockplle of soil surveys
on which field work has beencompleted butt correlation ha6 not yet been done.
The exact number depends somewhat on the rules by which we count, but we can
be sure it is greater than 100. THIS year we ere sending 36 to the printer.
At that'rate we have a three-y&r eujlply'on hand if no new surveys were being
ccmjileted. 1.'

We have on hand, already correlated, moat of the soil Burve~ we will Bend to
the printer in fiecel year 1964.: The three-year supply, therefore, is enough
for fiscal years 1965, 1966, 1967,unless  we speed up.thepublishing process.
Cur stockpile of partly processed soil eurveys isn't'nearly'so  valuable to us or
to the public 86 a werehouse full of~publlcations. A muruscript soil mP, One
copy in a work unit office, can be consulted by a user only with difficulty; a
publiehed soil Burvey is &allable In libraries, and any reader can gothere
to Bee it.

:;: i T’

The first problem is on$bf scheduling the'%nuecripta  th& come to the editor
in any one work year.
lated.

The schedule deper&,of course,onthe  surveyB corre-
A few manuscripts are delayed long after final correlation. Two

surveys on the schedule for.n+ yearwere correlated more than two years ago.
One bad to be deferred &gain~becau& the&relation is still subject to amend-
ment. ‘: r, ,:.fi:‘y.

‘::‘;.~

We need.:t.c n&i&, in &y'.or'8June  each  ye&r, the eoil m.u&.&.%o be sent to the
print& in the following three years. The list for the
be a firm one; the list for the following year ought to

~~~t~$~$v&

for which aerial mosaics are about completed; the list for the third year
names the mo~ics that are to be made this year. The U&MC is needed before
final correlation is done, 80 the map work can proceed~'+wnptly.

A year ago we picked 49 surveys for the 1964 work year. Already 16 have
dropped out of that schedule; three other8 can be added, f'oz-tunatelY~ to give
a working list of 36. Of the 0qlginaJ. list of 49, 7 i&ermediate and 5 fhkl
correlations were d&eyed too long, two oorrelatfons  ere still subject to
amendment, and two manuscripts will be too late for the 1961 year.

_





3

adjoining countiee. I thinkL.ch St&e soil s&&et hes now designated some-
one to see that soil boundaries join or that the differences can be explained.
Little ten b$ done if problems are found after a.set of maps is sent to b=e
~mplled. _'

:
One more problem has to do with manuscripts'. I believe that authors and re-

4
viewers should send more inform&ion about decision6 you have msde, alter-.
natives you have considexd'and your suggestions about how deteils ought
to be handled. We had a manuscript from one State not long ago in which several
$nterpretive  sections were given coordinate first-grade heads. We thought
they should have second-grade heeds, grouped under a single one of first .'
grade. We learned later that this particular detail of arrangement  had been dis-
cuesed by the Assistant State Soil; Scientist and the GKperiment.Station  repro-
aentative; Theyhad~greedonthelarger+ben-usual  number of first-grade
heads, but bed neglected to tell us. The e&tar, properly concerned with
appearance of the table of contents, mada Cpaoses that seemed reasonable to ),

a
him. ,,We changed,ba& after the field review without much extra work, but
another State representative.~,b~s,prejudice. confirmed thet the editor in-
sists on casting everything in one mold.' If iie .hsd known th@ background .,we
could have followed the preferred arrangement in the fir& place. A longer
memorandum to accompany 8ome of the manuscripts, and some notes that tell what
you have done and what you prefer, might save time for us and make your duties
easier when the time comes to rewiev alfzed.creauecripts.

: I ‘.
I can also offer sane constructive conrcenta. The quality~of manuscript4 is
definitily increasing. MD&of our authors are learning how to write good
engineering, woodland, range, and wildlife eectione.  I often suspect that
our interpretation~s  for farm crops.and pastures have ,not been 



Commsnta  on Fubllcationa 4
‘, +_ .‘i, .xr ?ti? .. ;,..’ ,..__~ I: .( , . .i?~. .;_.:j;-

_, .
ids13 &at one caMot write a’ sbll survey

ibis would be me only if field correla-
tion were so bad that the mirvey  ought not to be published anyvey. We ob-
vio$y need more +d the in carto~phlc~gDa.In  rr. simonson!. office and
Bz+* St.$le’ii‘off~_q;’  bqca~i’lot~~  of;~~~fticulf~ee~caa  arUe cm lltbcliviaucrl  ‘*s
ports;* mE$s. 1 think, Dr. iXeel,e,  we say need to get a little blt srbiti%ry
ab~u%  ~f3ome of these 16te changes. Before y0u put a rmn on some changes for a

~,,:%k,  give ma a ring a+ maybe You won’t have to do it1 We cannot keep on mak- 1

in8 the changes and meet reaeonsble s&e&let+ .

I-~oontlnually  he& that the editors charige &eL meaning .&;f ~$he writere.
.

Sam+
Wmes uq4M ‘*Y do, ,but vy of our rep0l.t  Fitere ere master6 of the. ambig-
uous sentetice. Wbes;y,yfiter  write8 S ae+nce that meana one of two thing8
t+e e~c.ond~ii&ning  never occurp i& him.
he?coqla~nas .

If ,the editors pick the wrong one,
somb’  @f’ c$r e@tors .+re a &i&le bit busy with the, pencil and

do ‘a ‘bit more editing +an :is necSt&q. F$cent.ly  w have gorre over a few i
tiuscr+A.~~,_d dlecus&d t$e problem., ,, .~ ,,, ,L ia ,I~ :..,

. . i

f&&E: Wetp’,&pk&g.on  t h a t .  x:.,’ ,‘:4.> ““.i;:’ ,I:; “i:. ‘.~
.._.‘/ t.i, ‘.

,,- .I , .,=.
~.~,

.;,;&oa: m :, ”
.

t most of this so-called changq:of meaning goes back:to these am-
biguous sentences. And I swear ‘that If tbe$ were ambigucua to the writer
they cert+nl were ambiguous to the State soil scientiet, to tba .assistant_.[ j.,Stat?_ @il’ 66~ entis*,,.w~~to  everyb+f~iJong  the line. I,U&tkrsome ..43F%h&5&
meq+tipts  qre r~ea$,.id  the State~~fficee,  and in the principal correlatcirel’;:
oijPicee with ‘the re$er’s mind on .something else. Otherwise the ambiguous
s.&tence  would have been noted before they got to Cr. Steele’s office.
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Report of the Committee on Criteria for Soil Series, Types,
and Phases

Objective of Committee: "This Committee was proposed in the fall of 1953
primarily to study the conflicting Use of Unconforming highly contrasting
substrata as criteria for recognition of series in 6ome groups of
States and as criteria for phases in other."* It has continued to
function since that time. It has enlarged its original scope to handle
problems and recommendations of the Regional Committees that have
reported on the same subject or on problems related. to criteria for
soil series, types, and phases, including phase nomenclature.

Subjects discussed by Regional Committees: Committee reports were on
hand from the Souther, North-Central, and Western Regions. E&h of
these report6 discussed contrasting substratum as a criterion for series
or phase distinction and allowable ranges In criteria for soil series.
In addition questions ware raised by the Western Cormnittee concerning
nomenclature of rockiness classes. The Southern Committee discussed
the soil series as the lowest category In the soil classification system.

DiScuSSiOn  and recommendations: The Committee disrmssed the relationship
between soil series criteria and the Revised System of Soil Clansiflca-
tion. Because the differentia accumulated at the family level in the
System are also soil series criteria, it was considered that many of
the limits In properties of soil series are defined by the System.
Once the System is adopted, diBCUsSiOn of series criteria will be
confined to subdivisions of families. The Coumlttee was of the opinion
that different soil series criteria will be desirable in different kinds
of families. It was decided that further discussion of soil series
criteria should be deferred Until the next draft of the Revised System
Is available.

The definition of the control section In soils without arglllic, natric,
or spodlc hOriZOnB, and fragipans was discussed. The Western States
had proposed a control section between 10 and 20 inches below the
surface and the North Central and Southern States preferred 10 to at
least 36 Inches. It wa8 agreed that the control section of mineral soils
should be between 10 and 30 inches both for soil series and for soil
families.

The position of "Soil type" in the Revised System of Soil Classification
was then discussed. It was considered that soil type is stlll a usefral
expression although it does not constitute a category in the System.

* &uotation from Committee report for meetings of March 15-20, 1954.
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The  Comittee  recommends that  classes of rockiness should be redefined
so that rockiness will be handled as a complex mapping unit. Thus the
actual percentage rockiness could be used in mapping unit names, e.g.,
Toomes loam - 30 to 50 percent rock outcrop.

The need for climatic phases was recognized. The Cormnitteo recommends
that a study group should be formed to compile both soil moisture and
soil temperature data and to develop a systemstic program for obtaining
additional data. The Committee considered that the extreme ranges in
soil temperature and moisture conditions of some of our more widespread
series should be investigated.

It is recommended that the Cormdttee be continued with the following
charges:

I. To develop guidelines for soil series criteria for use in the
different classes in the Revised System of Soil Classification;

II. To examine the existing definitions of the concept of soil serieo
as outlined in the Manual and the Revised System of Soil Claasifi-
cation and to explore its improvement.

D. Committee Members:

Roy W. Simonaon, Chairman A. J. Klingelhoets
R. J. Arkley J. E. McClelland, Aatlng Chairman
R. R. Cove11 A. H. Wscball
R. W. Eikleberry F. F. Riecken
J. A. Elder J. 0. Steele
R. B. Grossman

All members participated in the meeting except Dr. Roy Simonson.

Vistors participating in all or part of the Gomnittee  meeting at Chicago:

R. D. Hockensmith J. T. Maletic
A. Ieahey M. E. Noble

E. The Committee report was accepted by the conference with no discussion.
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.&port ofthe Committee on Soil Surveys in Urban-Fringe Areas

This is the second meeting of the ccmmittee  on Soil Survey in Urban-Fringe Areas.
~1 In the 1960 report, thirc committee recommended that regional workshops be used

to develop interpretative sections for published soil surveys. The Ela Township,
Illinois, James ~Island., South CaroUna, and the Town of Hanover, Massachusetts,
reports aregoodexamples of this work. .Information, in addition to usual Soil
characteriuatlon data, 16 being collected in areas where local organizations
shared in the finance of soil surveys. Examples are soil resistance data, more
refined depths to hard rock and more refined depths to permauent water table,
degree of soil wetness, flooding frequencies, more intensive classification of,

l disturbed soils and more precise information on foil suItability for wildlife,
and plants of value in urban areas.

Committee ObJectives ;,.,.

1. To devise guide linea, criteria, and standards for predicting Soil
behavior in UBes that are unique to urban-fringe areas.

2. To prepare methods for presenting soil interpretationa and facilitating
the uee 02 soil maps in the urban-fringe area*.

3.. .% outline a system for the standardization of soil interpretations for
nonagricultural u*ee.. ,, ;.‘,

‘~, .’ ,(. ,’
The committee obJectivea reflect.propoaals  submitted by regional committees. The
Weetern States did not have a corresponding committee active last year; hence, no

l
report was received from them. The ccmmittee thanks the Regional Committee for
their report.

Action,of C,ommittee ~.: . . .:

I. .‘~-
I

biteri and standards for predicting soil behavior.

A. Soil Corrosion potential classes. (Attachment A.)

The first approximation of a aet of soil corrosion potential claasee
and their definitions was presented to the committee. Tbe classes are
defined in term8 of texture, soil-drainage classes, total acidity, and
~,electrical  resistivity.. Circular 579, "Underground Corlusfon," U.S.
Department of Commerce, National Bureau of Standarde,  wae used as the
primary reference.' The correlation between the classes and values of
soil qualities on the one hand and the behavior classes on the other wan
questioned by members of the committee. Most members felt twt results
from more recent work in Taxas should be Incorporated into the propoeed
definitions.
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The comiulttee  designated Messrs. Stout and. Templin to revise the proposed
classes and definitions. They have been asked to report their results to
CotQmittee VIII - Application of Soil Survey to Engineering and Urbaniza-
tion--of the Southern Region%1 Work PlanningConference.

Other regional planning conferences are urged to review the attached
approximation and submit their reaction to t@National Copnoittee. It
may be necessary to prepare two ewtems of c$sses and definitions in
order to achieve a better correlation within the humid and arid eectione
of the country.

Septic tank suitability claeses. (Attachment B.)

S$?geested criteria and standards for rating qoil behavior for septic
ta@& filter fields were prepared. A By&em for rating aoils nithin the
framawork of th::ee classes -- suitable, questionable, and unsuitable --
wae adopted by the committee. The committee recommends that the conf'er-
ence accept thin acheme and present it to the agencies concerned for
dissemination to their fieldmen.

Sewage lagoon classes. (Attachment C.)

Suggested criteria and standards for rating soil behavior for sewage"'~
lagoons were prepared. Three de-es of limitations were adopted. Ibe
limitations are baaed on permeability, depth to bard rock, slope, coaree.
fragment8 in the 8011, and unified soil engineering cla&es. The .._' ,’

committee recommends that the conference accept this scheme and present
it to the agencies concerned for dissemination to the field. ;~

Shrink-swell behavior. (Attachment D.)

A eyetern for rating shrink-swell behavior of soils was presented. Ibis
system is based on the work of William T. Iamb and recommendatione  of
the Federal Housing Administration. Four classen, defined by volume
change (PVC ratings) are recommended by the Federal Housing Administra-
tion. lf

The PVC soil meter, developed by the Federal Housing Administration, ia
used to measure the soil volume change. Several States have acquired
this instrument, other States are encouraged to do likewise and gather
data, 80 that a more complete correlation can be trade between taxonomic
units and PVC ratings. The caarmittee suggests that the conference adopt
the system proposed by the Federal Housing Administration with the
modification that the classes be designated ae low, moderate, high, and
very high.

<
t

e

l

g Federal Housing A&mini&ration,  FHA-701, Washington 25, D.C.
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Presumptive bearing values. (Attachment E.)

An initial draft of a system for determining presumptive bearing values
was presented to each member of the committee for review. Each committee
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member was asked to provide the chairman with their comments 80 that
second approximation can be prepared. !IMs second approxiemtion  will be
submitted to the Regional COmmittees  for their considerations during the
1964 conferences.

planting guides for ornamental trees and shrubs. (Attachment F.)

Dr. John Reteer, U.S. Forest Service, presented a report on the needs
and uses of planting guides for trees and shrubs that are used as
ortUmental6 and as sources of food and cover for wildlife. me committee
recommends that the conference appoint a new committee to follow through
On the recommendations listed In Dr. Retner's report. 'Ihe cOmmittee
suggests that plant material, wildlife specialists, foresters, and
horticulturists be invited to participate. Ibe committee recommends that
B-r. Eetzer be considered for chairman of this new committee.

II. Guides for predicting behavior of benchmark ~011s for nonagricultural uses.

A Procedure for correlating the predictions made for key benchmark ~011s
~88 prer<ented.

0

Tbe ueea considered are dwellings, with and without septic
tanks, camp sites, picnic areas, play areas, wildlife - high and low land,
light industry, and highways. Time did not permit much comm!.ttee delibera-
tionz. It is recountended that the corresponding regional cowdtteeS  give
this PrOcedure attention at their next workshop.

III. Methods of presenting interpretations and facilitating the use of soil mep~.

a
Hr. John Quay, L&e County Planning Board, presented an interesting report
of how soil surveys are being used in lake County. Published soil maps,
without photo background, were assembled together for Ela Township. BY the
u.ee of color, salient soil properties (one property per map) and interpreta-
tive suitability ratings for specified uee were indicated. Obese map8 were
made by Mr. Quay from Information in the soil survey report and are being
used by the planning boards of Ela County. Ihe committee recognizes the
Usefulneae  of interpretative maps and encourages their use.

IV. Future status of committee.

It is recommended that the committee be continued.

Future Activities

A. General soil maps -- their use in directing the expansion of communities.

General soil maps are effective tools in preliminary planning. Furthermore,
their uee should be expanded. The committee needs to deal with specifica-
tions of these maps such as scale, size, legends, etc. A map of this
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nature..ie;belng  ldeveloped in a multiple county area bordering the Cape,, .~ ,,.I
,+mveral are_?  ,in k;l’lofida. Ecpcrience  from this mh3 .sFmilar~areas should be
dificussed,by this committee and corresponding Regional-Comnittees:  Pro-
cedures an<1_methods  need to be circulated. ,"

.
The committee ehould recognize the needs of potential uees in the urban-
fringe areas. This may be accomplished by assembling the different inter-
pretations now being carried out in various parts of the country, especially
In the use of colored maps.

Continue with the devglopment‘of~crltarla and ctandards for ~sol.? corrosion
potential and presumptive bearing values.

The regional conmittcee are encouraged tosork on the future activities of
this committee and prepare any neceosary gwidelices~for soil Interpretation.
The national committee plans to review the.rcgional  reports imwediately  after
their dlotrlbution  and act on their recouunendatlons~prior  to the next
national meetings. l
Tbe regional committees are encouregeed  to specify their research need8 In
order to develop a m*re effective andadequate source of data. There Is
much research information avalleble thatcan be applied to our present needs.
For example, water behavior in soil ie baslc,to behavior of a'eeptlc'fleld
ae a drainage or irrigation system. Ihe Regional Committee8 are urged'to
assemble available data that Is useful. .:

Regional Committees are urged to diecuss and develop training programs and
develop training outlines that will be effective In preparing soil scientibtti
to make adequate soil  map* and lnterpretatlons.

W. 8. Bender

smmlttee:

Llndo J. Bartelll, Chairman
SCS, 301 West Cumberland Avenue
Knoxville, Tennessee

HaxJ. Edwards
Soil Correlator for Interpretation
SCS, 301 West Cumberland Avenue
Knoxville, Tennessee
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On the basis of data provided in the publication, "Underground Corrosion,"
Circular 579, U.S. Department of Commerce, National Bureau of Standards, five
soil corrclsion potential classes are described below.

1.

2.

3.

Verv low-zL.---* - Well drained coarse-textured soils with little if any Clay
bulLL;-:lI,  in subsoil. Water and air moves through the soil r%Tidly. 'foe
tota'l ecidity is below 4.0 me. per 100 g. soil; resistivlty  at moisture
equivulent  (field capacity) is greater than 10,000 ohms. - cm.

Low - Well drained soils with moderately coarse- and medium-textured B
horizons. Imperfectly or somewhat poorly dralned soils with cosrse-
textured subsoils. Water is removed from the soil readily, but not com-
pletely. The Imperfectly drained sands are apt to be wet for significant
periods of time, thus their corrosion rate may be higher than tests
indicate. The total acidity ranges from 4.1 to 8.0 me. per 100 g. of
soil; resifitivity at moisture equivalent is 5,GOO to 10,CCO ohm - cm.
(slightly corrosive).

Moderate - Well drained soils with moderately fine textured B horizons;
moderately well drained soils with medium-texbured  subsoi1.s. mia group
includes soils with sufficient pore space to retain significant amounts
of moisture and soils that are wet for B small but significant part of
this time. Also included are somewhat poorly drained soils with
moderately coarse-textured subsoils. Water Is removed from these soils
slowly enough to keep them wet for significant periods, but not all of
the time. The total acidity ranges from 8.1 to 12.0 me. per 100 g. of
soil; resiativlty  at moisture equivalent 16 2,000 to 5,000 ohm - cm.
(moderately corrosive).

SOIL CORiiCSION FVEFFUL

(First Approximation)

Soil corrosion is that quality of the soil that correlates with its con-
ductivity of an electric current. The nature and amount of soluble salts that
includes acidity together with the moisture content of the soil, 1SrgebY de-
termines that quality. Physical properties that have eoms influence on the
soil corrosion potential are chiefly those that determine the soil'8 ability
to transmit water or air. (Destruction of protective ccotlng on pipes in a
problem and probably involves soil stability.)

One means of mear;uring  quantitatively~the  8011 corrosion potential is in
terma of resistlvity to a flow of current. Also, total soil acidity is Cor-
related, roughly, to rate of corrosion. It is difficult to correlate rate of
corrosion with 8 single physical property, but texture is an important factor
with respect to its effect on determining the Geration,  moisture holding
capacity, and water movement propertiee. Soil drainage classes, a8 they Fe-
fleet soil runoff, soil permeability, wetting and drying cycle, and internal
soil drainage, are considered useful In evaluating the corrosion potential.



-2-

4 .  III& - Moderately  well dralnefl fine-textured soils, somewhat poorly
drained soils with medium and moderately fine-textured subsoils; poorly
drained soils vlth subsoil texture8 ranging from coarse to moderately
fine. l’bis group include8 6011.8 that remain wet for a large part of
the time. The water table is cowanonly at or near the surface during a
considerable part of the year or water passes through the 0011 profile
slowly.

The total acidity ranges from 12.1 to 16 me. per 100 g. soil; re8l8tlv-
ity at moisture equivalent i8'1,00 - 2,000 ohm - cm. (highly COrrOslVe).

5. &rLO& - (Flue texture.)’ The somewhat poor and very poor flne-
textured 
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Suggested Criteria and Standards for
Rating Soils for Septic Task Pllter Pields

Rating tenus are on the basis of 3 classes -- suitable, questionable,  and : .:
unsuitable. g , ,

Soil Permeability -- Moderate to very rapid permeability is suitable. Ihe
slower end of the moderate range (about 1.0 to 0.65 inc~~e~~hour)
is questionable  unless measured results of experience show the soil
to be suitable.

a caution:----,. Althou& the very rapid to rapid range of permeability is
suitable it should be noted that a contamination hazard exists if
water supplies, streams, ponds,
(See cc%rse textured soils).

lakes or water courses are nearby

Soil Percolation I&ate -- 60 minutes per inch IS the rate generally thought
of ae the dividing line separating soils that are suitable from those
unnu~table.Experience has shown that there is a questionable range
ic the vicinity of approximately 50-9C minutes per inch.

7%~ approxiuate relationship between percolation rates (minutes per
ihdl) permeability classes (inches per hour) and suitability for
abso@$on fields is as follows:

Soil Characteristics :
and Properties

soil lwlsngs lJ
:
: Suitable : Qaestionable : Not Suitable
: : :

Permeability classes : Rapid, Moderately : Slow cad of : Moderately slow
and hydraulic : rapid, aud fast : moderate; : and slow; less
conductivity rate
(Uhland core procedure):

end of moderate; : 1.0 to 0.63 : than 0.63
more than 1.0

: inch/hr.
: lnch/br. : inch/hr.
: :

: : :
: : :

Percolation rate : Faster than 50.0 : 50 to 90
: min./inch : udn./inch

: Slower than 90
: min./inch

: : :

y It is suggested that these ratings be called Soil Limitations and that
the soils be rated Slight, Moderate, and Severe rather than Suitable,
Questionable, and Not Suitable. (A.A.K.)
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Ground Water Level -- A seasonalvater level-of any kindshould be at leaat
4 feet g below the soil ourfece. Soils with higber water level6
(1 - 4 feet) should be axted 88 questionable depending upon the
freqUeUCy of wetting or water level in the 1 - 4 foot depth. In the
humid area of the United States, soil drainage classes may provide a
clue to.euitabiJ.ity. Well drained and mostmoderately wel~dr$ned
soils are suitable-~ Pooriyand very poorly drained soils arb 'unsuit-
able. So-hat poorly drained and saute moderately well dratned soils
are questiouable.

Bedrock -- Rock formations or other impervious layers should be IN& than  4
feet below the bottcw of the tile trench floor.

Creviced or E'ractured  Rock -- Creviced or fractured rock without an adequate
Coarse Textured Soils soil cover will pen&t unfiltered sewage to

travel lona distances.' Coarse textured soils euch as loamy sands,
sands, and-gravel are relatively poor fiitering nw&rl.als cud wili
permit unfiltered sewage to travel long distances. Ratings on the
basis of permeability alone should be supplemented by a statement
pointing out the hazard of contaminating nearby water supplies.,.

Soils Subject to Flooding -- 'These soils areunsuitable even if the permea-
bility rate is suitable and the uround,water level below 4 feet. Flood
watera will stop the fIuxt.loning-of the filter field and will carry
ur?:J.ltared  sewage in the flood waters.; Also flooded area8 are not
suitable for home sites.

DraInage+ys and Water Courses -- Not suitable.

Related Problems. -- Slopes of 0 - 10 percent are the most desirable from
the standpoint of con&r&ion and‘succeseful operation of the filter
field. MechanIcal--problems  of layout and construction Increase with
slope steepness. Lateral seep or flow down-slope is a problem on
all slopes If bands of l~permeab~e'titeti~l  inthe 0 - 4 foot depth
outcrop.

_.:i
The problem increases as the slope steepens even if bands of im-
permeable material are not present. Large rocks, boulders; and
rock out;crops increase construction caste. Trench lines can be in-
stalled and grade maintained around tbese.obstaclee on nearly level
soils. On'sloplug soils the grade of the trench system cannot be
maintained:if  the obstacle cannot be removed.

r/ Manual of Septic Tank Practice, U.S. D&rtment of Health, Education,
and Welfare, Public Health Service. .,‘~,
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3.

4.

Eepth to bedrock.

Slope.

Definitions of Limitation classes for these two criteria are
determined by the rather strict specification for minimum and
maximum depths for the liquid body of 2 and 5 feet. Slope and
relief must be low enough and the thickness of material Over
bedrock must be great enough to make practical, any necessary
smoothing required to obtain the specified uniformity in depths
of the liquid body. Where the soil material is deep, a greater
slope or relief is allowable although it Is imprXbctlca1  to
consider slope of more than 7 percent. On the other hand, a
nearly level surface permits a shallower depth of suitable soil
material. Where the relief is so low as to require little or
no smoothing, the thickness of suitable soil material generally
need not be more than the 36 to 60 inch range. Surface runoff
water must be kept from entering the lagoon. This becomes a
difficult problem on steeper slopes.

5. Organic matter.

Crganic matter is unfavorable in the basin floor even though
Is underlain by suitable soil material. It is unravoranle ror
proper bacterial action in the liquid body and specifications for
lagoon construction require removal of orgenic materials from
the basin before it is put into use.

6. Coarse fragments less than 10 Inches in diameter.

7. Coarse fragments more than 10 inches in diameter.

more

it

Content of coarse,fragmentsis a less important criteria. It
does contribute ttiaard excessive &meabllity~and the larger
fragments Interfere with any manipulation of soil material that
may be necessary in smoothing the baein floor.



Table II .--Property classes and degree of limitation classes for evaluating soils for sewage lagoons.

A.--Soil in place under embankment and impomdment

Significant Soil I Class definition and degree of
Properties : limitation for lagoon basin floors

Permeability : Less than .8 inch per .8 to 2.5 inches per More than 2.5 inches per
: hour---SLIGHT hour---MODERATE hour__qqRRE

Depth to hard rock : More than 60 36 to 60 20 to 36 Less than 20
: inches---SLI@'l' inches ---SLIGRT inches---zzVEm inches---VERY SZVEREJ

SlOpe : Lees than 2 percent ---SLIGHT 2 to 7 percent---MODRRATE! &ore than 7 percent---SEVERE-

40r
ganic Matter : Less than 2 percent---SLIGHT 2 to 15 percent--,WDFRATE More than 15 percent--SWXRE

: c:
9 Ccarae fragmnt8 : Less than 50 percent by volume--- More than 50 percent by volume--- I

less than 10 inches : SLIQET
In diameter :

Coame fragments : Less than .l percent .l to 3 percent of 3 to 15 percent of More than 15 percent of
more than 10 inches : of the surface--- surface ---SLIGHT surface---sExERR surface---WRY SETRRJZ
in diameter :vERYSL1Gm

:
Reservoir g : GC,SC,CL,CEr---SLIGflT GM,ML,SM,ME---MODERATE GP,GW,SP,S!4,OL,OH,Pt---SEVERE

:

g Undisturbed soil underlying the embankment and impoundment.

B .--Soil a8 a source of berm material.

For Berm Con- :  Gc,sc,sx---SLfGHT GM,CTJ,CH,MLl,HH---MODERATE
StNction

Gw,GP,SW,SP,OL,OR,Pt---SEITERE
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1

i

l

0

SRRIRK-SWEUREIIAVIORCJASSES

Shrink-swell behavior is that quality of the soil that determines its vol-
ume change with change in moisture content. lhese groupings would facilitate
the prediction of soil behavior for foundations (for light structures). Most
damages to building foundations are due to shrinking of soils due to drying
or swelling of soils due to wetting after construction. The volume change
behavior of ~011s is influenced by the amount and kind of clay present in
the soil. Thus, a knowledge of the clay distribution will help predict the
soil's behavior.

Means for determining quantitatively the shrink-swell behavior are the PVC
meter developed by the Federal Housing Administration* and the Shrinkage
Index used by soil engineers. The Shrinkaae Index is defined a8 the differ-
ence between-the Plas%c Limit and the Shrinkage Limit.

Classes:

1.

2.

l
3.

4.

Low .--Soils with PVC ratings of less than 2,
less than 5.

a. Clay loam, silty clay loam textures with
predominating in clays.

or shrinkage indexes of

kaolinitic mineralogy

b. Silt loam, loam, sendy loam, loamy sand with any kind of clay.

Moderate.---..._ Soils with PVC ratings of 2 to 4 or shrinkage indexes of
5 to 7. Generally Includes coils with following textures and cley
mineralogy:

a. Silty clay loam, silty clay, sandy clay textures with predominant
kaolinitic mineralogy in clays.

b. Heavy silt loam and heavy loam textures with mixed minerelogy in
clays.

Ha. --Soils with PVC ratings of 4 to 6 or shrinkage indexes of 7 to
10. Generally includes soils with clay loam and silty clay loam
textures with mixed mineralogy in clay.

VeryHigh. --Soils with PVC ratings of more than 6, or Shrinkage Index
of more than 10. Generally Includes coils with clayey textures and
predominantly montmorillonitic  mineralogy in the clay fraction.

+ lambe, T. William. The Character and Identification of Expansive Soils.
Soil PVC Meter, Federal Housing Administration, FRA-Vol.
Washington 25, D.C. (1960).
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Presumptive Rearing Values

,

for
Undisturbed Soils

(First Approximation)

*

Presumptive soil bearing value is that quality of soil that determines its
ability to support a static load. For large structures, usually, the bear-
ing strength is determined by detailed investig8tions, including borings at
the site, tests In the laboratory, and careful interpretation of the findings.
For lightly loaded buildings not over three storlea in height, detailed in-
Vesti&iOnS  commonly are not made, partly because such investigations are
expensive. Instead, "presumptive bearing values" are eetimsted on the basis
of past experience, including correlations With given kinds and conditions
of soils. 'l'hua far, the experience has been related mainly to engineers'
"kinds" of foils and not to USDA textural classes or to taxonomic units in
our pedological system.

The method of Investigating soil6 for foundations moat commonly used is the
"Tentative Method for Penetration Test and Split-Barrel Sampling of Soils"
(ASTM De-rignation: D 1586-58;  issued  1956). ‘Ihis method, commonly referred
to a8 t?jc penetration test, measures the "penetration resistance" at the
same time that a core sample is obtained, or at least can be obtained. The
number of hlars required to drive the split-barrel 1 foot Is the "penetra-
tion resif3t8nce.”  Ihe outside diameter of the split-barrel Is 2 Inches,
the Weight of hammer Is 140 lbs., and a blar is a 304nch fall of the
hammer. The "penetration resistance" expressed in the "number of bloW8"
is related to the presumptive bearing values, although the relationship is

0
approximate.

Presumptive bearing values are related not only to texture but also to
density and consistence and possibly to other ~hnracterlstics such as grada-
tion 8nd the presence of organic matter.

Engineers have related the penetration resistance to "consistency" in co-
hesive soils and "density" In noncohesive soils. Without reference data on
soil taxonom?& units, the estimation of "persumptlve bearing value" of
cohesive 8011~ requires first an estimate of the consistence in a set of
terms used by engineers; and in this connection, the engineering references
are not entirely consistent. Tables 1 and 2 from the FSA publication (19611,
'h&neering  Soil Classification for Residential Developments," define
consistency and density classes in engineering terms.
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consistency

Very soft!

Soft

Nl.m
(medium)

Stiff

Very stiff

Hard

Table 1 .--Consistency of Undisturbed Cohesive Soils

0.25

0.50~1.00

1.00-2.00

2.00-4.00

4.00

,‘.

Coree(height = twice diameter)
sags .under own weight.

Can be pinched in two between,:
thumb and forefinger.

Can be imprinted easily with
fingers.

Can be imprinted with coneider-
able pressure from fingers.

Barely can be imprinted by
pressure from fingers.

Cannot be imprinted by fingers

Blow8
per footti

o - 1

2 - 4

5-8;

9-15,

i6 - 30

Over 30

qu is unconfined 'compressive strength in tone/s.q. ft.

Blows as measured with 2-in. OD, 1 3/8 in. Ill sampler driven 1 ft.
by 140-lb. hammer falling 30 inches. See Tentative Method for
Penetration Test and Split-Barrel SampUnS of Sokle, ASTM Designa-
tion: D1586-58T.
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.-

Telli

l

Very loose

Loose

Table 2 .--Relative Density of Cohesionless Soils

Rule-of-Thumb

b6il.y penetrated with l/2 in. reinforcing
rod pushed by hand.

Firm  (medium) Easily penetrated with 112 In. reinforcing
rod driven with 5-lb. hemmer.

Dense Penetrated a foot with l/2 in. reinforcing
rod driven with 5-lb. hammer.

Very dense Penetrated only a few inches with B l/2 in.
reinforcing rod driven with 5-lb. hammer.

11 - 30

31 - 50

Over 50

g Blows a8 measured with 2-in. OD, 13/8 in. ID sampler driven I ft. by
140-lb. hemmer felling 30 in. See Tentative Method for Penetrcrtion
Test and Split-Barrel Sampling of Soils, ASTM Designation: D 1586-58T.

Note : The rules-of-thumb shown in column 2 are given merely as an
example of one of numerous simple field procedures that are
in current use for selecting an adjective to describe density.
Many other procedures are equally as good, end column 2 is not
intended to establish a preferred method. The results of the
penetration test, as shown in column 3, are widely accepted as
8 standard for the tense shown in column 1.
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On the basis of inferences from consistency and density tables and allowable
bearing value tables in a few municipal  building codes the genera1 bearing
value classes are described in Table 3. Each class is defined first in
broad classes of "penetration resistance" in pounds per square foot. Cen-
era1 relationships between presumptive bearing value classes and USDA
texture classes as modified by consistency; den&ty;::andpenetration  tests

t

also are listed In Table 4. These classes are provided for cl8ssifylng

taxonomic units when predicting behavior of soile to support lightly loaded
buildings not over three stories high. The values are for conventional

‘

spread footings at ordinary depths, generaily less than 6 feet. Each major
horizon should be rated, but the valueassigned a sol1 should reflect the
weakest layer. Soil wetness affects the consistency; usually cohesive
soils test soft and very soft only when~wet. Cohesive soils with fluctuat-
ing or perched water table (somewhat poorly drained) that may test stiff
or hard during dry seasons of the year should be downgraded 25 to 50 percent
in order to reflect the bearing characteristics when wet.' Dearing values
of mineral layers high in organic matter(more~thar~5~pei;eent) should be 0
reduced by 25 percent.

The consistence terms, such ,a8 soft, firm,~etc., and the'cdensity terms,
such as loose, firm, etc., are .used accordlng.,to Tab1es 1 and 2.

Table 3 .--Presumptive Bearing Value Classes
.,,.,. I

C1asses:

1. Verv hi&: Presumptive bearing values 

p

o

u

n

d

s

s

e

s
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3. Moderate: Presumptive bearing values 6,OOC to 10,000 psf. Includes:

Sands and loamy sands
1

That are well graded and firm
(11-30 blow)

Silts and fine sands That are very compact
(more than 50 blows)

Clays lhat are hard (26+ blows)
(non-expandable)

Loams, sandy loams,
silt loams, and clay
loams

) That are stiff (16-25 blows)

l -4. Low: Presumptive bearing values 2,000 to 6,000 psf. Includes:

Gravels and sands and That are loose
loamy sands (less than 100 blows)

Sands and silts ) That are 
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Table 4 .--Presumptive Rearing Values, by Texture and Cor%3istenCe
(for Cohesive Soils) and Density (for Non-cohesive Soils)

Texture
(USDA)

Consistency (for Cohesive
Soils) or Density (for Presumptive

Non-cohesive Soils) Dlows Bearing Value
(Class)

Gravels
II

sands
II

0

II

Pine sandsII II

Loamy sandsII I,

Sandy loamsII II

Loams11
11

Silts4,
II

Sandy clay loam6

Silt loams#I 11
I, 11

Clay loams0, II
0, II

Silty clay loamsIt I, II

Sandy clays

Cl$"
1,

Well graded  and compact
Loose

Well graded and compact
Well graded and firm
Campact
Loose

Very compact
Loose and poorly graded

3wo
<10

P-50
11-30
16-25
<lC

)5C
<LO

Well graded and fins
Loose

Stiff, well graded
soft

U-30
00

16-25
3-5

Stiff
soft
Very soft

16-25

2;'

Very compact 750
compact 16-25
Loose and poorly graded 410

Poorly graded and stiff 16-25

Stiff
soft
Very soft

16-25

2;'

Stiff
Soft
Very soft

16-25

2;'

Hard 726
Soft 3-5

Hard

Hard
Stiff
Medium or soft

-?26

?26 Moderate
16-25 LOW
J.15 Very low

High
Moderate
Moderate
Low

Moderate l
Very low

Moderate
Low

Moderate
LaW

Moderate
LoW
Very low

Moderate
LoI+
Very low

a
mb

Moderate
LOV
Very lov

Moderate
Lov
Very low

High
Low

High
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John L. Retzer - U.S. Forest Service
~, _. , -, .:

‘Ike riutij& & planting guides for ornamental trees and shrube~has many
potentialities and ramifications. !lbe number of people involved is trement
dous and includes not only the consumer--the home gardener and amateur land-~
scaper--but  professional nurserymen, professional landscape architects, the
pesticide industries a8 well as a slice of the fertilizer Industry. This
field contains its dedicated professionals and amateurs as well aa its share
of quacks and charletans.

Fev subjects have a larger literature in the form of magazines, girides,
books; scientific journals, encyclopedias'and eophistlcated treatment6 oi "~'

l anindividual  genus by people who have devoted all their life to a limited“.
facet of this field.~

'IO isolate a topic from this vast array of information that would be Qf,
value to this committee is no easy job. Two poesibillties  seem to be !

,.

exploitable.

First:

0

In view of the recent emphasis on the expansion of recreational
*unities on rural privately owned land under the Department's RAD, or
Rural Areas Development, program there meems to be an opportunity for this
committee to make a contribution that could be important to the 8UCCeQS of
this program.

Second: qbere is a similar movemeht underway for public lands at ,a11 levels.
ofgovernment but particularly those in the Departments of Agriculture and
Interior. !Ihese programa show promise of becoming really important because

l of the emphasis that can be generated from centralized directives and
already established field organizations. The succeae of these efforts can
be significantly dependent on technical advioe and consultation of soil :
ecientists  am3 their coaxcittees.
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moot such areas will be water, either natural lakes and streams or artifi-
cial ponds and lakes. Here the aeethetlcs will be closely equated to the
landscape use of tree end shrubs.

Second, there will be an ever-increasing demand for the extensive type of
recreation on public lends--namely, hunting. !lbe success of this enter-
prise whether it be birds, small game or large game depends on suitable
habitat end this meana cover and food. The success of food end cover plant-
ings on large or small areas can be strongly influenced by the selection Of
the proper plantings for the soil in the area.

'Jbe programs will be successful end most economicalto the extent that
local trees, shrubs end herbeceous food plants are utilized. Scme exotics
will be very successful end some will be a must in any program but they
will usually be more expensive than the natives. It follows that the 6oil
requirements of a great many,plants  will need be determined and ctitelogued
and from this information planting guides can be developed.

In any program of this nature climatic edaptation is the foremost require-
ment of all trees end shrubs. Winter protection end frequent replacement if3
out of the question. Therefore, local shrubs should be'given first con-
sideration. It does frequently happen that many of the native shrub6 and
plants have been eradicated by grazing and fire and will need be imported
from other areas in which case it will be highly desirable to know the soils
in which these shrubs are growing.

Status of Current Inform&Ion

A number of studies end observations have been made on the soil require-
ments of specific planta. Some of these studies have been concerned with
field and laboratory studies of specific soils end specific plants.

Bradley, Moyes and Flemming (l), conducted a greenhouse study of the growth
of three varieties of azaleas on the Lonake, Dundee, Lentonie end Ruston
soils In Arkansas. These soils differed widely in exchange capacity, pK,
percent organic matter and exchangeable Ce, Mg and K. They found that the
over-riding beneficial treatment was the addition of peat. It was benefl-
ciel even for those soils that had a low PH.

A greet many greenbouse  studies of nutrient deficiencies of a greetmrny
soils have been made under the direction of J. Velemis et the University of
California.

Box (2), reported an excellent study from San 
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mation on plants and the laboratory analyses for eoile are available In his
raw data and could be assembled to provide a grest deal of specific infor-
mation for specific 80118 and plants.

A great deal of observational information 16 'obtained during the course of
1 soil surveys. For example, shrubby cinqufoil,:  Potentilla fruticosa,  grows

best in the moist zone along creek banks, arourS small lakes or~depressions
and on moist flood plains in the Rocky kbuntaihs. Cliffrose, Cowania sp.,

! grars in the Zuni Mountains only on dry soils from limestone. It has been
reported thatFlame azaleas grow ddnately on the Belmont soils developed
from limestone in West Virginia. lhie was also generally true of red bud.
In the same location holly, Ilex ocapa, grows well on the Dekalb soils and
not at all on the Ashby 6011s which are acid. In the Blue RLdge k!ountaitx3
of Ceorgla and North Carolina redbud is mc#lt commonly found on soils from
basic igneous and limestone rocks. This is also true of red cedar in that
area. In the @pqua area of Southwest Oregon rhodendodlon and chinkapin

a
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A great deal of recent work has been done on Bitterbrush, Furshia sP.,
because of *ts value for deer browse. 50 a general discussion Rord (5)~
states that 'Bitterbrush  grows best on coarse textured soils that are ex-
cessively drained, rapidly permeable throughout, and give a slightly  acid
soil reaction to a depth of five feet or more. Natural communities occur
where the soil reaction is between PH 6.0 and 7.3 to a depth of at least
three feet. The species do not generally develop where the soil is either
saline or calcareous within three feet of the surface or where the soils
are either imperfectly or poorly drained."

Many  of the horticulture and landscaping plants now in use were collected
from the wild. A great many more such as Mountain mahogany cliffrose,
bitterbrush, etc. offer excellent possibilities for landscaping recreational
areas Of all kinds as weI. as food and cover for wildlife.

1.

2.

3.

4.

Recommendationa

A careful review of the literature should be made for each shrub
starting with what appears to be the more important shrubs. Identifi-
cation keys should be assembled.

Neld men should be alerted to make more critical observations and notes
of the growth and occurrence of these plants in survey areas. An out-
line listing the more critical points might assist in recording these
datn.

Devcl,op  a set of guides, or obtain these where available, that
ests’blish the climatic and soil requirements for each shrub. Some of
this information can now be obtained frcm single factor studies and
research discussed above.

As field surveys and studies expand relate the occurrence of these
plants to series and phases.

(1) Bradley, 0. A., Moyes, R. L., and Fleming, J. W.
1961. Growth  and chemical composition of azaleas as influenced by

SO11 type, organic matter, acidification, chealated iron and
nitrogen source. Proc. Amer. Hart. Sac. 78: 507-520.

(2) Box, Thadis W.
1961. Relationships between plants and soils of four range plant

communities in south Texas. Ecol. 42(4): 794-810.

(3) Medin, Dean E.
1960. physical site factors influencing annual production of true

mountainmahogany, Cercocarpus montanus. Ecol. 41(3): 454-460.

(4) Oibbens, R. P. and Pieper, Rex D.
1962. The response of browse plants to fertilization. Calif. Fish

& Came 48(4): 268-281.
(5) Nord, Bamor C.

1959. Bltterbrush ecology--some recent findings. Pacific Southwest
Fcrest and Range Rxp. Sta. Research Note 148, 8 pp., illus.

a
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Oomnents on fmmittee on Soil Surveys in Urban-Fringe Areas

Charles E. Kellogg

I heve used two terms--the general map for general planning end the detailed
map for operational planning with indlvidu81 tracts of land. I find this 8
better one. We must be clear. A good general soil map ten be rmae on the
basis of the old geological maps, old soil surveye, 8nd. the like. These can
be made very rapidly in a good deal of the New England  area, for example, where
we need them. But I hear that aone may say 'Well, we have a soil nap to locate
soils suitable for cese pools". This could be dangerous because such maps are
not suitable for operational planning. We need both kinds of maps. We c8n
make 8 geneml. map from a detailed msp where the detailed map is too coniplicated
for general planning. Well, Ideally, we should like to have the soil survey
done and then m&e the general map from that, but in some c88es we can't do it
that way. If 8 group is eager to &art, we h8ve got to r&e the best general
map thatwe canmake. Any more comment8 about this report?

J 0.7



UNItiD'STATES  DEPARTMENT OF AGRI&?lURE
~Soil Conservation Service

NATIONAL TECHNlCAL  WCRU-PLANRING  CONFERENCE OF THE COGFERATIVS
Chicago, Illinois, March ~25 - 29, 1963

Report of the Committee on:rganic Soils ~. ,~

The objectives of the committee were: :

SOIL SURVEY

l. To soview the 'progress 'made by.,th&ee  regional con&tees  on classifi-
cation of organic soils; and to review the work of Dr. Dawson and
Dr. Farnham in developing a better organic soils classification system.'" ,:

2. To draft a scheme for classifying organic soils that can be tested
and incorporated into the general system,for  classifying soils presently
being developed by the Soil Survey Staff,.,,,.. i

Summary of Regional Committee Action on Proposals
from the last National “Committee RepZt.

The North Central, Southernand  Western Regions'had Committees on Organic
Soils that submitted reports in 1962: All the committees agreed with the
Statement by the 1960 National Committee that a single system of classifi-
cation accommodating both minerai'and.~.organic soils should be developed.
The National Conmiittee,  therefore, .proceeded on this basis.

Thickness of Control Sections in Organic Soils

The last National Committee recommended an arbitrary control section of
40 inches in drained Histosols and 56 inches in undrained Histosols.'  The
North Central and Western Committees accepted this proposal. The Southern
Commit~tee accepted the principle, but suggested that local judgment should
be used to adjust between these limits in partially or recently drained
soils.

The Committee recommends that an arbitrary control section be used to
classify organic soils without mineral horizons with thickness limits
as follows:

Total Thickness
Drained 30 inches or 1 meter
undrained 60 inches or 1.5 meters

Where the organic horizons are thinner than 40 inches if drained or 60
inches if undrained, and there is no lithic contact, the control section
extends into the underlying mineral soil, but the limits should be ad-
justed to fit a 40-inch  control section after drainage.
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To determine the thickness of thercxntrol  section in undrained soils, the
thickness of undrained organic horizons is reduced by one third (i.e., 60
is. reduced to.40, and 30 is reduced to 20). Thethickness of the mineral
horizons is assumed to be unchang,$g,_by  drainage if the N factor is 0.5 or
less (that is, if the mineral material will not:pass  between the fingers on +
squeezing). If the N factor in the mineral’horizons exceeds 0.5, the as-
sumption is made that they too, will subside on drainage, and to determine ,
the base of the control section t,he mineral horizons are treated as organic a
horizons.

A lithic contact within the thickness limits of the control section is
always used as the base of the control section. .: ,.
Some erganic soils have been drained tc depths’shallower  than one meter.
In these soi.ls the control section should be intermediate in thickness’
between those of the drained and undrained organic soils. Perhaps the best
general rule is to use the equation, S= Dwt + 1.5.(40 - Dwt). When S =
thickness of control section, and:Dwt  = depth to water table.” .,

Thu,s, a soil drained $0 a depth..of 30" would have a contro'l~section  of
l

30 + 1.5(10)  or 45 inches. One and one half inches of organic soil below
the water table are considered equivalent to one inch ~above.

The limits of thickness that vary with drainage compensate for the initial
very rapid subsidence that followsdrainage, and helps prevent changes in
classification that-would otherwisi~result from drainage alone. If the
drainage system is 'known to beless than three Yeats old, the initial sub-
sidence will beincomplete. On these soils, some additional-adjustment of *
limits may be desired, The committee suggests that in making these adjust-
ments it be assumed that 50 percent of the,subsidence  should come the first
year after drainage, and about 33percent the"second  year.

The control secti,on of organic soils  should:%e thicker than that of mineral
soils.
soils,

Drainage and cultivation, cause.!~&+Ar&.ng  subsidence of organic
Even with the,thicker control section proposed, the.classificatione

of a given organic soil will change rapidly in comparlgon  with mineral soil:

Definition of Organic Soils (Histosols)

To be consistent with the variable'thiL%nko~e~~o.f~the'%ontrol'sections,  the
conunittee recommends that the definition of'organic soils (Histosols) be
modified to include those:soils that have 3.2 or more inches,of  drained
organic horizons, and 18 or more inches of undrained organic horizons.

The committee considered whether i would be f~easible to define the organic
soils in terms of kilograms of organic matter in organic horizons per square
meter, Because moss peats are so light .n weight that 5 to 6 feet or more
of moss peat'may be required to equal'the  weight, of.one foot of-muck, and
subsidence is slow in moss peats, no action was taken! ‘_.

,.
, ., ,~
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Horizon Nomencleture

'The committee chairman, Dr. Dawson, wrnte to the National Committee prior
to the meeting stating that, "no comprehensive classification of organic
soils is possible until the nomenclature of horizons can be settledd11 The
1963 National Committee considered the diagnostic horizons discussed by
the regional committees including:' umbric epipedon, mollic epipedon,
illuvial  humus B, and structural B. It agreed with the statement by the
Southern Committee that the surface or plow depth of organic soils should
not be used as a diagnostic horizon. The example of peat rapidly de-
composing to muck upon drainage prompted this decision. The committee
felt that an alternative set of horizons should be tested. Thin surface
horizons should not be diagnostic if there are subsurface hi%???ons that
can be used.

In general the National Committee felt that systems based on modification
of Dutch proposals for classifying organic soils were better suited to
drained than to undrained soils. Emphasis should not be given to thin
surface horizons because they change rapidly after drainage and cultiva-
tion. Surface horizons that are thicker than plow depth are appropriate
to use,and  the committee is tentatively proposing that they should be at
least 24 inches thick in drained soils to be used at a high categoric
level.

A set of three diagnostic horizons was suggested to the Conunittee by
Dr. Rouse Farnham. These were based upon degree of decomposition of
organic matter as shown by defined morphological characteristics. The
committee believed that the morphological criteria proposed by Dr. Dawson
for the Committee's consideration can be blended with the prepOSalS  of
Dr. Farnham. The proposed names and definitions are given in a supplement
to this report that was discussed with the conference and that is being
circulated to the regional organic soil committees and other interested
cooperators of the committee.

The Classification of Histosols

The Committee spent most of its time discussing the proposals of
Dr. Farnham for a classification based on his proposed diagnostic horizons
A modification of the proposal was developed and presented to the confer-
ence. A more complete classification was developed after the conference,
and is (ivailable as a separate.

The committee recommends that this system be tested during the coming
year by trial mapping of selected bogs in various parts ?f the country.
As developed, the system provides for most, but not all, theoretically
possible combinations of horizons and layers. Not all will occur and
testing should not only indicate the value of the proposal but should
simplify it appreciably.



The committee hopes that testing will produce suggestions for
of the proposed definitions of horizons and ether features used to define
the taxa of the proposed classification.

The Gc*rmittee recommends that it be continued,

The Committee
Chairman, Dr.

.~ -.:

regrets that illness: -prevented the attendance of its
Da&son. His advice ias sorely missed.

Committee Members

Guy D. Smith;  Chairman elect
R. W,~. Chapin
Klaus Flach
G. B. ,L.ee-:
Dirk van der. Voet

-.
i

. . . . .

;”

~,,

.,‘,‘L. r;,

Visitors

John Day
R&ee::Farnham
L. H. Rebinson



UNITED STATES DEPARTMENT OF AGRXULTURE
Soil Conservation Service

NATION& !I?.ECHNIC!ALWORK-PLANNING  oONFERFNC& OF THE coopERATIvE SOIL SURVEY
Chicago, Illinois, March 25 - 29, 1963

Report of the Committee on Soil Correlation Principles, Procedures,
and Rules

The Committee met on Tuesday forenoon and afternoon with all members present--
Aandahl., Blur, Carlisle, Coover, Godfrey, Hockensmith,  Johnson, I&w, and
Ableiter. Dr. Ligon graciously agreed to be secretary. Other Participants
included Dr. Kellogg, Val Silkett, Myrvin Noble, ard John Meletic.

The attention of the Committee was directed primariiy to the question, "What
are the reasons for the current delays in correlation and whet can be done to
improve the situation."

The Committee also spent soms time in 8 review of the five questions txppearina
under IID of the report of the Ad Hoc Committee of the North Central Regional
Workshop of March, 1962.

The Committee was in general agreement that delays in correlation, particu-
larly at the intermediate and finsl levels, could be -lained for the most
part-by

1.

one or more of the following:

The lack of (or need for) common understanding and/cr agreement
regarding the criteria to be used at the series and Ihnsc levels.
It is evident that former concepts interfere with the acceptance,
consciously or otherwise, that series criteria bs restricted to
those features that reflect the morphology, composition, and
genesis of the developed soil or the use of a 30 inch control
section in the undeveloped soil. For exam&e, the past recognition
of series, largely on the basis of the character of the underlying
materials poses problems in reaching agreement on series concepts.
This is particularly true in the North Central St&es. The
criteria to be used for series, types, and phases is the 
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4. The lerne number of units that are m&ed &d later recommended for
correlaFion  in the field correlation.--.&,,exsmpl.e  was'-given  of two
adjacent soils surveys in similar country but separated. by 8 State
bound8ry. In one, the legend wa* started with 30 maDpIng units
and 18ter expended to 40 of which 36 were finally correlated. In
the other area, 8 large number of units wasreduced to 220 in
the field correlation end to 120 in the intermediate correlation.
This called for 8 lot of work during correlation which should have
been done earlier in the course,of thesurvey.

5.

6.

7.

8.

The ,feilure of people to accept their.fW.1 share of"responsibility
at each step along the corroletlon~route. Thus.the psrty chief
tends to refer too many questions to the State soil scientist who
in turn refers them,to the senior soil correletor,  end who in turn
pass06 them on to the principal soil correletor. The principal
soil correletor also msy be reluctant to take the necessery action
and so passes the problems on to the Director of Soil Olesslfication
and Oorreletion.

:
The confusion between responsibility end authority atvarious levels,
!l'roubles msy be both technical and adninistrative. The pnrty chief
or State soil scientist may not realize, for example, their
technical responsibility for decisions relative totaxonomlc  units
whereas others may question the,responsibility  of the Director of
Soil Qessificetion end Oorrel8tlon to make decisions.

lhe failure to realize that  ,correlati?n;decisions  are based on
evidence snd that opinions do,not replace evidence. Soils Memo-
rsndum - 44 dis&sses ~this mstter~of  evidence.

The failure to st8te the justification for the correlation Of
individual phases. One statement of ths significance of each unit
should be in the Soils Handbook or descriptive legend.

In discussing these various problems 8nd reasons for'dclay in 6orreletion,
members

1,

2.

of the Committee pointed outfurther:

That the efficiency of correlation depends largely upon the
quality of the work performed by the field party and the decisions
msde during the initial 8nd progress field reviews. The testing
of the validity of the lndividu$ mapping units,should  be done
long before the final figld,review, This means  a, review of map
boundc+ries and the statements tebe.made  on use ,and management.

That et the time of the fin81 field review, the correlation
samples, the descriptions of the mapping units, and the series
descriptions must be in complete egreement~.
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3.

4.

5.

'%hst different kinds of mapping units should be delineated and
how should they be named?"

4

a

The Committee felt that this question was~&dled adequately by
the Soil Survey Manual.

"W&t ct8nrlards of accuracy should be reqdred in nvrpping units on
detailed, medium, and low Intensity mcps?"

The quefdon ~86 not entirely clear to the Committee because the
accuracy of both the boundaries and the composition of the units
is involved. Again, the C!mmittee eQreased the thought that
reference should be made to the Soil Survey Manual.

"Should all textural classes of the plow layer demonstrably present,
covering the range of the texture.cXa.asses,  and mappable in sixeable
areas, be correlated in each survey area? If not, what are the
exceptions or desirable combir,Rtions?"

The answer depen36, of course, upon the kin& of units t:?at are
needed to provide the information that will be most uneful IX
u8er8 of the soil map. Ag ia n, the CommiLtee thought that r&erenw
should be made to the Soil Survey Manuel.

'%w are series with discontinuous horizons and soil cmlexea to
be differentiated?"

This question is an important one. The ermwr invo:ws the conce;lt
of the pedon. The Committee suggests that the l$O text on Soil
Classification (the 7th A>proxtition) carries a worthwhile
discussion of this pint.

The group expressed the opinion that a committee, E!~I a6 thin, should be
continued EO that the steps and problems in co.rrclation csn be given further
review.

Committee Members- - - -

J. Kenneth Ableitcr, Chairman
A. R. Aandabl
Arnold J. Daur
Frank J. Carlisle
J. R. tbover

Curtis L. Godfrey
R. D. Hockensmith
W. M. Johnson
W. S. Ligon

Vistors participating in all or part of the committee meeting:

Charles E. Kellogg Q-rvln Noble
Val. Silkett John Maletic



Soil Correlation Friacipletr, Procedure8  and Rules
I

_,, ,;,

Psmham: I was thinking, Ken, that in the Organic ooils we may be faced
wi th  a  l i t t l e  b i t  of.a,dilenrna;  inthe distinction  batweaa’the  CatFtagCaphiC’
and classificational unitr. It was the intent, at lalst in the eyatem  that
I have;propoeedd  that it might be pooaible  ‘to ud ‘the.uriita of the higher
categories  aa mspping .united  I’d like to illustrat6  what I mean. I talked’:
about the gntiat and Heterist suborders. It would,be  pos6ible. a s  I  look
at  i t , to map soilo.in  the wild north of Himeeota;southera Manitoba and “’
other places in the world equally as wild by.uring .4 number which
the came  for both the cartographic and the claesificdtion unit. I””

Id b e

:* 3~
: ~,

l@llogg:,: what; we ,hed in mind, or proposed, vu) the followingr  ‘iiere,”
(u~@p  diagrem) ,we -have a very large ecale  map, ~sometliiriglike  50 ,inchee :I
to the mile, and here, represented by the solid line is the foil individual.
Maybe  there are some other little individuala in ,it. Now in mapping at
4 inches to the mile. youCan’t,  reproduce all .the’details:” ,you do the

,”

bests you Can. ,You draw something  like the dotted’lide  ,in the diagrambelorj.
.,2’

i: -~,,~:_go,&ary  of
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soila in wild country where you vould have a mapping unit number on your
map, (any scale,) which would:colncide  tiithe ~laaa’ificebi’obn  unit.

Anonymous: But thie doesn’t violate any princlplas,  doas it?

Kellogg: We were talking  about tbe detailed soil surveys.  In reconnais-
sance surveyswe do not hold strictly to the 15 percent. There are’ two
things different about reconnaissance surieyr.,in  contrast to detailed
surveys. First  of  al l ,  indetai led surveys’; the soil boundariea:~have
been traced from observations made throughout their courses, whetegg  in
reconnaissance surveys they are estimated ftom occasional observations. ‘1
But, of!rourse;  the mapping unitasare.:not pure in reconnaissance surveys
for many kinds of eoil; :most are comphe*eo~of  associations. But tax-
anemic units are defined alika’in both~detailed  and reconnaissance surveya.

At thin point Dr. Frank Riecken  asked a.queatfon,  about whether the 



3

with the whols  job es we carry it mt. And there may be ewethin@ to that.
This has beandiacussed  with the &ate couservationists  and I think ee far
an they’re concdrned, there will be uo problem. Yet we probably need to
remind  everyone again that these other jobs have to be done.

Retter: What we’re trydug  to do is eat up a group 08 eoil maua@mant  People
who do all the interpretations and the rrurveyors  do nothing but survey.

Kellogg: Nell,  that has scam advantagea and disadvantages. X think that
mme use of soil eurveys by roil s~t-veyom  ir helpful in their education
and training, although YOU  might not want them to do it all the time. The
test of the eoil map is, nliow does it work”. And I think if the soil
scientists are in on come of that tenting, John. it’e helpful.

Dr. Simonson: I did ask the principal correletore that vhen they send the
intermediates to you from here on out, they should use a blue pencil check
on those correlations thep feel satisfied  with, end a red pencil on those

e
they question. That doesn’t mean that you are not to sample the blue pan-
tiled items but it will give you 8oae  guidance. And you are to have only :
two classes. either red or blue, no orange or violet.

Orvedal: I’m curious to know why they have to send forwards recotmnen-
dations to Roy that _thcy  are dissatisfied with.

Kellogg: Kenneth has one: Two-thirds of the area of the soil lies either
in the Great Plains or in the Southern region. It is especially to those
kinds of instances that I think this would apply. I = it is so limited.

The report is accepted.



UNITED STATES DEPARTMENT  OF AGRICULTURE
Soil Conservation Service

NATIONAL TECHNICAL WORK-PUNNING CONPERKNCK  OF TWE  COOPKRATIVK  SOIL SURVEY
Chicago, Illiuois,  Msrch 25 - 29, 1963
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a
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Report of the Committee on Laboratory Cberecteritetion  of Soils-~,:  , :;. . . ..~. ~,,
Introduction

The Netionel Cocxnittee on Laboratory Cberecteriretion of Soils had not 19Bt
et previous National Work-PleMing  Conferences. It bad been established
primarily upon recommendation of the Northeast Cooperative Soil Survey
Work-Planning Conference, 1962, suggesting that%c&ined  topi of
Laboratory Chere+erisetion tatid. Uses bs~.considered  et ,the uetiooel meting.
This would include en effort et coordinating textural classes endgrain
&es for maximum  use by many egencies.” ‘Inasmuch  es a committee  Oo soil
texture, coordination of textural grades and &rein sites met et thsseme
National Work-Planning Conference, deliberations of the Soil Cherecterieetion
Corinoittee were lergelji-restrictsd~to  leboxatory cheracterieetiou  of.soi.1
parameters other than soil texture. .:r.

Regional Committees

The report of the Northeast Regiooel Committee (chairman,  Dr. Roy P.
Mat&ski)  conteined  the followiry  recosumdations:

1. An estimation of the percentage, sise,  end composition of coerse
fragments should be reported on those not put in the sempling  bag.

2. Where detailed data is published e deteiled,soil profile description
should also be published.’

3. Steps should be taken that the date are interpreted in the field.
:*i

In addition the Northeestdru  Cowmittee  had discussed difficulties encountered
in measuring available moisture; bulk density, texture, field end laboratory
pH, cation exchange capacity, es well es integration with engineers,  coordi-
nation with benchmark soils,. end research projects for field-men..

. : ‘.
Other charges to the’&omniittee:

Dr. Guy D. Smith requested the committee to discuss the proposed publice-
tion of Soil Survey Laboratory date in e sequence of laboratory bulletins.

Report of the committee:

me
1.
2.
3.
4.

comittee discussed the following topics:

Publication of Soil Survey laboratory date.
Selection of soils to be cheteotmised.
Characterization of paired pedons.
Sempling pKOCeduKeS.



Sample preparation.
Parameters of laboratory characterization of soils.
Laboratory methods.
Interpretation of laboratory data.

5.
6.

::

1.

2.

Pnblication of Soil Sur-#v Laboratedata_.,..

“&i&e Soil &v&Laboratory,  SCS~“propoaes  ‘to &&able all reaRonably
complete data accumulated by the laboratory since .1952  in a sequence
<of published laboratory bulletins. These bulletins Will be ln’three
v o l u m e s :

a. bta from’,states least of the Mississippi  River and’from Puerto Rico,
b. Data from states between the Mississippi giver and the_SockY

Mountains, and
C. Data from states in and west of the Rocky Mountains.

Each set will be 8x10 in format,  about 250 pages and contain’tbe
l

following: (1) A complete and detailed description of the naethods
wed, (2) data and’profile descriptions on facing peges, alpha-, ;I
betically arranged, and (3) a geographic’index,  by states ard
counties.< .: 2. ., :I

The first b&letin to de’puhlished will be’ for the states between the
,,~isEiS8ippi,  River and the ,Rocky ,Jioun+ns.. ,, ., l
Tte  committee was strongly in favor of’the proposed  pubIicai&&  but
wile members expressed ..concern .that old laboratory data mey,.p~t
represent modern  conoepts  of ‘tlie respective ‘Soils. Therefore, the
conrmittee  adopted the .following  recomrsendeti;oq.

Recomendation: “’The dd&ittee?e’reco-nds  that  ‘reprkien&ti&  of’:
%zzate Experiuqnt:  Stations, and the Soil Survey. Staff of the
states concerned be apprdached~to  screen the data as to proper l
classification before the data are published.

Selection of soi1.s  tc .be characterieed.

The committee discussed the selection of soils to be characterieed
in the laboratory. Soils selected for characterieation  should repre-
sent important reference points in the range of foils recognieed  in
given areas, They need not necessarily be extensive. If good data
for a given soil are not available the pedons sampled should be
representative of the central concept of the series; one sample, if
possible, should be from tlie type location, If data of the central
concept of the soil are already available, consideration should be
given to characterizing pedons that are representative of that  soil
as mapped in a given survey area. In the description of such pedona
the kind of deviation in morphology, if any, from the central concept
of the series should be indicated.
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Similarly, if noncentral concepts of soils are sampled for specific
reasons, for example, as part of a study of soils in relation t o
soil, forming factore, the rcaoon for sampling and the deviations
from the central concept of -the ear&es should be clearly stated in
t h e  profil’e,fi%secription;~,~  :I., ;:- : .~ . ,.,,.$:,<,:.:,  _‘?, : ..,.. .“.“, .~ ?, .>. . ;; ,: :.7;.*: :,.‘:,I
Chsrecterination  of nedonp. .,

The cocssittee agreed that no major modification in present policies
for selection of peired profiles for charecteriaation are indicated.
However, there qhould  be norestriction  for sampling of soils in
,definad raseercbprojects.

Samnlina  nroceduros,

a. Samples should represent the whole horieon  as described.

b. The importance of accurete estimates of particles larger than
‘- 2%iiG  was discussed extensively.

: ‘,’

Recommendation: ‘She committee recommends that the semple .takan to
the laboratory should contain all mterial  smaller than 3/4 inch
(19 nun.) in diameter - excluding rootsV  A detailed estimate of the
volume of materiel larger than 3/4 inch should be made .and .reporded
in the profile descriptions.

.,,, ,,~ ,‘$.;,s’  :~’

: .
Stetistical~considerations  showthat  such a sample should be’10 to
26:lb. in sine. (TtiIs topic was also discussed in’the committea on
soil texture, coordination of textural gredee and grain sines,
with similar but somewhat more rigorous recocumndations.)~ .’

_ ..~. “,:f

5. Sample nrepa_ration._- Jo .‘~

,’ Sample preparetion,~prfmarily  as related to the separation.of rock:
fragments, was discussed. The committees  concluded that no single
te.clW&Ye: ^couldbe deve~loped that @could. allow for consistent
s&p&et’iufi- df rock from’soil.  in the  i n  t h e l a b o r a t o r y . a l r  c o d i t i c o n l .
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Kallo$g: ‘Ats.‘there questions you would ,ltke ,to ask Dr. F&6?“ ,’ :
,., ”

Mslatic: .I’d like to mention one thing, Dr. Kellogg. In the deliberations
of the committee I think there nLIst  be a misunderstanding about those L
permeability measurements. The suggestion.-was  that they, be made .in the ‘. :.:‘c
field rather than :on samples transported to the laboratory. It :is very .‘! 1: C
important for ranchers and for us to be able to look at the chemical’ ‘..i~‘.!.

analyses,“and’tha relationebip  ‘to a good’ ‘field~parmeability  .determination. v
_,. i,.. : 1~ 1~

K&&&g: Tbare’ are a lot of,, people that argue juet the other way around.:, .,
In the humid re@ons, we’ve..$d;some  bad failures with getting at per- ‘,~
maability for the cess pools by’ the field men.‘: !I don’t think we can be 2
real dogmatic about whether you need the -testn nor not. :: .‘: f’:~,

. . I,: TV

a Temnlio: As to the classification  of coils  in the proposed laboratory
b u l l e t i n .

smith: Thereis  a Soils Memorandum  that places theresponsibility in the
state to review annually the correlation of allsoil~series  for which data
have been circulated in mimeographed laboratory reports. If’the correla-,
tion was valid, nothing was required in the way of response from the State
soil  scientist , If there were changes in the concept6 of the series that
required changes in the identification thay ware, by the first of the year,
to notify the principal correlator. That was to be done annually. There
have been two such reports required by this Soil8 Wemorendum. We had
assumed, of course, that the Stats soil scientist would consult with the
experiment station people, I think the responsibility is in the State,
and if data get published under the wrong name, it will be the responsi-
bility of the State people.

l
If the profile does not fit any series, the intent of the Soils Memorandum
was that they should so indicate. They wera to give the series which it
now fits and if it dooen’t  fit any they should say so. We would be
reluctant to pubiiab  data without a series identification.

Temnlin: (question not recorded)

w: Well, we can take care of those problems, Ed, very easily. After
we assemble the profiles tbat we propose to put in the first bulletin we
can submit them to each State so they will know  which profiles are proposed
for publication, They then will have an opportunity to protest the publi-
cation of that particular profile; if wa beer nothing from them we will
assume that the publication is satisfactory. That kind of a procedure
can be tried.

We-: Por many years, I think we have taken a conoeited  position on
some of these data; that we get the date and we interpret them, I mean we
soil scientists, and that’s it. I’ve often wondered how we’d like it if
the Weather Buraau ceaeed publishing their data and said now if you want
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30~13 interpretations you write to us and we’ll give you the interpretations.
but you dons t ‘need, the data. We Qould be qutte irritated by that. ,I think
that.tbere are a lot of people outs’ide  of our fraternity &at:could see a
lot of’ things in our data if they .had a chance to look at them; but ‘we
really  heven’t given than a chance. If ‘a soil has a bad description and
is uanameabla, I wouldn’t mind taking it out; but if it’s on the side of
Miami toward Brookston, and It’s good laboratory work, I think it ought to S
go in with t&at stateme.nt. And I don’t sae how any of them got done that
ware not s- kind of soil. But I think I agree with the Import of your
question, Bob (Grossman), .and I don’t think we ought ~to throw out’.the good
data, If~wa’re  not smartxnough  to’:write  aomath$ng about how they.fit  into
the classif ication,  so= of us ought to be fired. ‘SOUS  of the old hta
are very good on total analysis,, and we have very few data now on, total
analysis. We hsve to go back~to  the’ old bulletins, and so I have been
anxious about those data. My screen and what can go in is a coarse one.

&X&l&$ I would Like to conmebt  on one thing hare. If these data will be
.primarily for technical use ,it would saen to ma that even though thiqpedon
ia classified in such and such series and iti occtirs  bn the maps in b’mspping

a

unit which has another nati on it, I would Like to see the ntapping unit
nemed,  as well as tbe location included on tbe description.
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Report of the Committee on Soil Morphology

This committee replaces tbe one on soil structure that reported to the con-
ference concerning:

(a) amendmante  to the standards for describing soil-,etructure
that are contai.ned in the Soil Survey Maa, and

(b) standards and conventions for describing morphological
features for which we lack generally accepted terminolo8Y
suitable for concise description.

This report consists of two parts: A. Reactions of this committee to pro-
poaale or recommendations made by conanittees  of the 1962 regional conferences
that seem pertinent to the functions of this conanittee;  and B. Proposals of
this committee with respect to standards for field descriptions of clay films
in soils. The committee also coneidered conventions for field descriptions
of coating0  of bleached silt and sand grains in soils, but it is not ready to
make specific proposals on this subject.

A. Regional Committee Reports

The committee reviewed the 1962 reports of the North Central Regional  Soil
Morphology Committee and the Western and Southern Regional Soil Structure
Committees.

The North Central Committee reported on work in progress but did not make
specific~proposals  that need comment from this committee.

The report of the Western Committee includes e recommendation that descriptions
of foil structure include a statement of the moisture status of the soil wben
structure is described. Similar recommendations have been made by earlier
committees of the ‘National Conference and the present connnittee concurs in
this recommendation.

Tbe report of the Southern Committee discusses at soine length the definition
of soil structure, tbe tasi~s for soil structure characterization, and some
specific problems in application of tbe present standards for descrihi 8 Soil
structure. Their report quotes the following definition by Jongerius :9
“Soil structure is the spatial arrangement of the elementary constituents and
any aggregates thereof and of the cavities occurring in the soil.” They
recommend that such a definition be considered to replace the present

&/ Jongerius, A. (1957) Morfologiscbe’Ondereolkingen  Over de BodemBtructuc
Bodemkundige Studies No. 2 - Wageningen.

I n _y-
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Sam general considerations that have influenced  the. tentative limits of the
frequency and thickness classes are indicated briefly in the remaining  para-
graphs. Several questions and problems tbat ware discussed by the cosmittea
but that are, as yet, not resolved are also pointed out.

Thmeee class limits. In order to have thickness classes that can be
applied uniformly the class limits must be either directly measurable or
closely related to observations than can be made with simple tools in the
field, The 0.005 mn. limit approximates the minimum thickness of a film that

. can be seen in cross-section with a 10X lens. The minimum thickness that can
be seen will vary depending on the color contrast between the film and the
adjacent material. If the color contrast is not strong, 0.010 mm. may more
nearly approximate the minimum thickness of a film that can be seen in cross-
section with a 10X lens. The 0.05 limit approximates the minimum thickness
of a film that can be seen with the naked eye. The thicker limits can be
measured directly. The very thin, thin, and moderataly  thick claoses have

l si,milar spans on a logarithmic scale, whereas the moderately,  thick and thick:
classes  hove similar *pans on a linear scale.

The thickness classes should, if possible, be useful for soil classification
or interpretations. The proposed limits are largely arbitrary one.6 and the
primary objective was to set limits of classes that can be identified in the
field. It 6eems probable, however, that the reliability of field identifi-
cation of cutans as clay films is related to the thickness of the film. C o n -

fidence in the identification of cutane as clay films is commonly appreciably
greater i,f they are thick enough to be seen in cross-section than if they are
too thin to be seen in cross-section and must be identified by surface
properties alone. The limit between the very thin and thin classes seems
useful in this respect. The 1 ran, thickness limit is used in new soil classi-
fication schema,

The proposed criteria for determining the 0.005 mm. and 0.05 mm. class

a
limitb  in the field will need to be tasted on some samples by ccmparing  field.
designations of thickness class with measurements of actual thickness of the
films in the laboratory.

=quency classes. It seems probable that only a few frequency classes can
be identified consistently because of the difficulties inherent in making
accurate estimates in the field of the total ped and pore surfacea  that are
coated with clay films. It also seeme:advantageous  to have as few di.ffercnt
sets of class limits for describing soil morphology as is consistent with our
needs. For these reasons the proposed frequency classes are few in number
and two of the threa limits between classes coincide with the limits of the
standard classes used to describe mottling in soils.

Other considerations. There are unresolved problems of terminology in the
proposed schema with respect to the different kinds of pad surfaces (different
kinds of cutane) that must be dealt with in describing soil morphology Ln the
field. The reliability of identification of kinds of cutane in the field is
an important consideration in this connectton. One’s confidence in his
identificetion of the kind of cutan that is present in a particular soil may
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be low although the existence of distinct cutans is evident. It was aug-
gested during the comnittee’s  discussions that ye should drop the terms
“coating” and “film” and adopt the term cutan for field desoriptions  of ped
end pore surfaces. Modifiers could be usedo indicate the hind of material
end  &e asoumed  genaeis.

For examples: illwial clay cutans
pressure clay cutans
“indetermInate”  clay

(“Indeterminate”, or other term, to indicate
nature of the cutan.  )

cutans

much uncertainty as to the

Such a convention presumably could be expanded to include a variety of Rinds
of cutans. ‘IkLs  suggestfon was not thoroughly discussed by thecosmittea
and it deserves further attention,

The system proposed for testing was designed primarily for use in describing
clay.films  tbet occur on the surfaces of peds and tubular pores. It may not
be very useful for describing films of clay that exist es pore fillings in
interstices of coarse textured material.

F. J. Carlisle, Chairman
R. R. Cove11

G. B. Lao
W. S. Ligon

J. A. Elder J. E. McClelland’
R. B. Grossman A. H; Paschal1

John Day (Canada) also participated  in the committee meeting in Chicago.
Dr. Charles E. Ysllogg and Dr. J. L. Retser participated in the committee
meeting part of the time.



Conventions and Standard Classes for Field Descriptions
of Clay Films in Soils

(A tentative scheme proposed 3/28/63 for trial and testing) :’

The scheme described herein is intended for use in fieLd descriptions Of films
of clay’ that occut’ on ped surfaces, in poree, and .a~~  coatings, on sand, vai,cs
and coarse frawnts  and which have been oalled clay skins, clay films,.cl~y.
flows, and tonhautchen. The taixxre  of clay films, mothode of identifying
them, and illustrations of their appearance are given in Soil Clossiflcation,
A Comprehensive System. 7th Approximation, 1960, pp. 35 to AA.

A complete description of clay filma should include their frequency, thickmae,
aud location with respect ‘to other morphological. features. Other properties
of clay films, such as color and continuity (whether existiug as patches or
a continuous network), may need to be.described  to adequately characterize the
morphology of nome BOISE. Standard classes for the deecription  of frequency
and thickness of clay films follow.

.I:~
aency clasees. The objective is to indicate the estimated  percentage of
the natural soil surfaces that are coated with clay films. The description
mtly refer to the total surface of ped faces, or the total surface of tubular
or itlt~~stitial,pores,,  or to the combined surfaces of peda and pores in the
soil material. The description of
reflect total volume  of clay film
pore surfaces that are coated,

“‘Percent of
Class surface covered

Few Present ‘on less
than 2 percent

- of surface
‘Ii,‘>,

Common 2 to 20

Many 20 to 80

Contf,uuous  More than 80
~1’

frequency of clay films is not intended to
but simply percentage of ped faces and/or

..I~ .:
Remstke

Pat&es of clay film are identifiable
but their frequency.is  so iow that the

., significance of their presence may be
nil or d o u b t f u l . The class includes

occasional small patches of clay fil,m
not regularly asuocinted with other
morphological features,

Patches of clay film segulnrly associated
with other morphological features? .,kfost
of the surfaces of peda and/or pores are
not coated with clay film.

Clay films regularly aeoociated wit.h
other morphological features. Hay occur
as discrete oatches or as a continuous
network. * ‘,

Most or all ped and/or pore surfaces
covered with clay film. .Patches of
natural surfaces may be,free of clay
films but the films are essentially
continuou6.

are
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ThiCknaea clease_q. Thickness of clay films often varies appreciably within
distancer of B few millimeters. In such cases ‘an estimate of the average
thickness should be used. If appreciable variations in thickness occur over
distances of a centimeter or more or are related to other morphological
features, and the variatious are judged to be significant to description of
the morphology, the variation should be deecribed,

3lakne!3e

Very thin

T h i n

Nod. thick

Thick

Very thick.

(;005 mm.

.005 to. “~

.05 mm. ,‘..

l 05 to
.5 Em. .’

.5 to
1.0 urn,

>l.O nnn.

DesotiPtio~ ,:

Visible only when viewed normals  to. surface; pi
hat&leas  needed ‘for identification; ,not
visible in cross eection’with iOi hand lens;-
if present, very fine sand grains p r o t r u d e ,
through the film and nre readily apparent. .,.

~lIend:len&usually  needed for identif ication;
visible in hrose-section with 10X lens but
not to uaeidetl  eye; if preeent, very fine

..,,a

sand grain8 are enveloped by the film or
their outline8  are indistinct; fine send
grains protrude through, the film or are only:.
thinly coated and are readily apparent.

Visible in croes-section to unaided eye;
fine. sand grains ares enveloped by the film
or their outlines are indistinct; film 1’ 0_,
eurfaces are relatively smooth.

Clay filme and their broken edges are
readily visible without magnification; film
ourfaces  are smooth; sand grainsare
enveloped by the film or their outlines are
indibfinct.

8.

Conventions. The convention for describing frequency, thickness. snd location
of clay films is illustreted in the following exemplee:

(4

(b)

(d

“(;1>

common thin clay films on ped feces

continuous moderately thick clay films in common medium
tabular pores

conraon  moderately thick clay films on ped and pore surfacee
,.. ..~

continuous moderately thick clayfflms  on vertical prism
faces and common thin clay films on blocky peda (compound
structure of coarse prisms and medium blocky peda)

. .
:. i :

130
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The thickness and frequency classes seem most useful for description of films
on pod and tubular pore surfaces. They may also be useful for description of
films of clay that occur in interstitial pore space in coarse or moderately
coarse textured soils. as illustrated in the following examples:

(a) continuous thin clay films in interstitial pores as coatings
on grains and as bridges between grains

(b) cormon  thin clay films in interstitial pores as bridges
between graias but rarely coating grains



Discussion of the report of the Soil Morphology
by the conference, 3-28-63

(The  following notes on the discussion by the conference
complete and are not verbatim.--F. .I. Carlisle)

Committee

are not entirely

Simonson: Baaed on the experience with classes for describing mottling, the
thickness classes are apt to get reduced in number from 5 to 3.

Smith: I don’t know that there is anything wrong with the thickness classes,
m normally carry 10, 20, 40 and 60-power hand lenses in the field, and I
have found that to ,resolve fine silt I have to go to 40 or 60-power. It may
be that others can resolve 5 microns with a lo-power lens but my eyes will not
do it.

Flach: 1 question that clay skins as thin as 0.005 urn. in thickness can be
identified wit.h a hand lens. The resolving power of an optical microscope is
somewhere near 0.001 w. It is difficult to see that 0.005 csu. should be
identifiable with a hand lens.

Cerlisle:_--__ Two comments on the 0.005 limit between the very thin and thin
classes. First, clay films 15 to 20 microns thick can be seen in cross-section
with a 10X hand lens. With good light conditions and a 12X lens one can see
lines on a stage micrometer that are about 0.005 mm. thick. I don’t think
S microns is far from the right value; perhaps it should be 10 microns rather
than 5. We should find that out by testing. If we can see in cross-section
the thickness of a:cLey film, our confidence goes up appreciably that we a r e
looking at a clay film rether than a pressure face, for instance. If we must
depend entirely on surface properties, then our confidence is less.

Smith: Needs to be looked at from the standpoint, can you actually see it.
G pointed out, contrast will have something to do with it (i.e., contrast
between the clay film and adjacent material).

Carlisle: The basis for judging these kinds of thickness limits is whether or
not they form classes that can be identified in the field. I think there is a
benchmark where we can or cannot see the thickness in cross-section with a
given magnification, There is another benchmark where we can or cannot see the
cross-secti.on  with the naked eye.

Kellogg: This is the kind of argument that is going to have to be tested in
operation.

m: Was thought been given to the definition of clay skins7 The definition
in the 7th Approximation is not entirely satisfactory. There is too much
emphasis on clay orientation and not enough on particle size distribution. In
fine textured soils clay Skin8  are extremely difficult to identify even with
the petrographic  microscope. In describing clay films under the microscope,
the abruptness of the boundary between matrix and cutan,  the degree of
differentiation in particle eiee distribution between matrix and cuten, as
well as the degree of orientation in the cutan have to be considered for
positive identification of clay skins,
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NATIONAL TECDNICU  WORK-PLANNING CCNPESENCE  OF,TWE  COOPESATIVE  SOIL SURVEY
ChiceSo, Illinoie,  War& 25-29, 1963 .‘in. .,

Report of Committee on
~' e"'r  ~“‘hmat~“in  Relation to S+L CLserificaffon and ~Interpretation

_ ,~ ., .:, : : c,..: .' :,:, ~(~ .;(,;;.,j
A. Objactives  of coumittec.

The 1960 National Soil Sur&*Work-Planning Committee Report and the five
ReSionel cammlttee reporto,9on&rned with clfmete in relation to soil
,clarriffcation  and interpretation were revi&wad by this. conmtttee. Theea

“‘reports were distributed .to newbers  of the conmittee  in October 1962, and
aanignweata  were weds for the major topic8  to be studied and dircuacled at
thio wor&lhop. Par,.tic$patioa  by committee mewbarr prior to thin workshop

was most’gratifyfag.

The charge tm this coemi ttee, as outlined by the 1960 national conmittee,
coaeioted of the following I~ZIM:

.

l..:, Reparation and&ditori~~‘the  .contentr  of’~cli.matic bectionu of
“. ‘publirhed reports of the National Cooperative Soil Survey.

,.:

0 2.
.,, ,.

Chech  progteae,  evaluate, and fert the data developed in evapo-
transpiration and water balane.sr  it applier to interpretationa
and claarification. :. ~.,.Y

3.

4.

5.

B. Ccnmittae  action.
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This committee acknowledges with deep appreciation the exemplary
cooperation received from climatologista, including the State
Climatologists of the U. S. Weather Bureau, in the preparation of
the new-type chapter on climate for our aoil survey reports* The
leadership provided by Franklin Newhall  and Dwight Swanson,
climatologists in tbe SCS, in the design of this chapter is also
appreciated.

2 and 3. The committee considerad aod evaluated the work of many  people
using different methods for deriving data relating climate to soil
interpretation and classification.

Here is a brief summary of some of our discussions.

L. Robinson discussed the work of tbe World Soil Msp Staff in
searching for a technique to develop a practical method for meking
probability yield estimates for the heat Plain&

R. J. Arkley discussed the progress of the Western States  in comple-
tion and application of the water-balance method, including actual
and potential evapotranspfration,

J. R. Coover reported on the work in Texas for seven stationa con-
cerned with the application of the water-balance and the PE index.
The publication “Yield Probability for Uryland  Crain Sorghum Pro-
duction on Two Soils, ‘I by J. J. Bond, Army and Van Uoren was reviewed.

R. Ulricb reported on the work in the Western States,ae charged by
the climate cormdttee  of the Western Regional Comlttee,  on some
applications of the water-balance method in relationship to pre-
dicted yields and soil classification.

X. Rdwards  summarized the application of the publication “Agricul-
turel Urougbt  in Georgia, ‘I by C. H. H. Van Bard and Carrekar, in
relationship to predictions of yields by kinds of soile, rooting
sane, and moisture  retention.

R. W. Eikleberry discussed the work done in the Plain States in
comparison of tbe PE index with the water-balance method  for
predicting yield expectancy and determining capability clesses
and otber interpretive groupings.

L. Carland reported on the progrere smde in establishment of a
climatic line in the Northeastern States for land capability
classification and crop adaptability.

A. J. Kllngelhoets  reported on the adjustments and testing of the
climatic line being tried in the Northern Lake States.

W. 8. Render summariced  the work being done by the Ad Hoc Committee
of NCR-3 obtaining yield data for a regional repoct to accompany

I 3 _s-
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the regional soil map and report published in 1960. He also reported
on the progress made in establishment and testing of a climatic
line based on the 21000  + 100 growing  degree days in the Northern
Lake States for soil survey interpretations and classification.

The comittee recognized that’no  single climetic indices studied
and tested to date would be applicable for all aseaa.  The mad
for more reliable climatic indiceo for soil interpretations and
classif ications st i l l  exists . Committee recommndations  are:

a. That the Western States continue their computatione  and trreting
of the water-balance method.

b. The Eastern Plain States discontinue their computation and
testing of the water-balance method for the present tiu&
This is based on the findings of studiee  in the Plains States.

d.

8.

f.

That the yield predicti,ons  being prepared to accompany the
NCR soil map and report be correlated with tbe National
Cooperative Soil Survey and between adjoining land resource
areas.

The Northeast States continua their work on establishment and
testing of a climatic line for determining capability classi-
fications and crop pre&tions.

That the Southeastern Regional Soil Survey Committee  give
consideration to establishment and testing of climatic indices
where necessary for interpretations and classification.

There is need to coordinate soil interpretations by kinds
of soils. Perhaps this can be done b&t within land resource
areas. New authorizations in the 1962 Agricultural Act,
stepped up River Basin activities, and the speed up in publish-
ing soil surveys all emphasize the need for an orderly assembly
of soil interpretations.

Some soils cover a broad range of climatic differences, such a8
those mapped from Texas to New Jersey. The Committee  feels that
additional guidance is needed from the cowmittee  dealing with eoil
series, types and phase8  regarding soil moisture and soil tempera-
ture a6 series criteria 80 that interpretations can be better
correlated with series, types and phases.

4. A selected bibliography on climate for field soil scientists, with
annotations given for each reference, was prepared by members of
the World Soil Map Staff, This bibliography was reviewed and
accepted by the coomittee.
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Tbe committee recoamends  that this bibliography be reproduced and
made available by the Washington SCS office to all soil scientists.
A copy of this bibliography is attached es a part of this report.

.
5. The Coemittee recommends its continuance in order to give further

attention to the problems involved in climate in relation to soil
classification and interpretation.

Coomittee8Membere:  _. _\,
;.i'!'

‘, : . .._ ;..
R. W. Eikleberry, Chairmen L. 33. Garland' .' ~
A. J. Klingelhoeta, Recorder A. A..lUingebiel
R. J. Arkley R. H. Marshall
W. Ii. gender A. C.'Oritedai
J. R. Coover Dirk :van~ der Voe,t
M. J. Edwards I

All members participated in the committee meetings st Ch$ago.~

Visitors participating  $n ali or pait of the &mitt& r&tfdg etChicag0
were: .~.

R. S. Decker .' Luther Robinson
Roy D. Eockansmith Val W. Sflkett
A. Leahey J. D.'Simpson
N. E. Noble
John-L. Retaer

R. Ulrich

,. 137 r .: . :

.,
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n annotation is given for each reference 



6. CARSO~,:JAtGZS E.
1961. SOIL TEMPERATURE AND WEATBRR CONDITIONS. U. S. Argonne National
Laboratory (Chicago), ANL-6470, 244 pp.

Theoretical discussion and detailed analyses of soil temperatures at
several deptha at one site~in NE Illinois. ComprehenHve bibliography.

7. CRANG, J. H.
1958. GROUND TEMPBRATURE. Barvard Univ. Blue Bill Mateorological  Obser-
vatory, Milton, Mass. Voli I, 3Wpp; Vol. II, 196 pp. : .,,’

::: :
Vol..1 Bets forth a comprehensive_ study end bibliography; Vok. If is .a .~.:;:
collection of ground temperature meane et stations.located  throughout .!' :
the world.

8. COLE, J. s., and MATHEWS, 0. R. . ,'
1954. SOIL MOISTUR&STUDIES Op SOME GRB&T:PwxNS SOWS, ~Part~:I:' FIELD ;I'
CAPACITY AND '%IN~IMWPOI~T!':.%S RELATED w MOISTURE EQUIVALEM;~:8oil  I' 0
SC. Sot. of Amer. Proc., 18~247-252.

', :., ,,:
A source of,gen&l info&&i& &soil mcisture f&uc~&ti&':at ,Dryland ;
Experiment Stations. .-,.,..A’~,.

I,*_ . .
,: ‘. !.

9. DAY, J. A., and Dl&ZR, 'F. i.
Jo

‘1.1.. !.

1955. RUDIMWTS OF WBATBgR: TW STORYOF OUR ~RGETICATKOSPHWB.
Oregon State College Coop, Aesoc., Corvallis, Ore., 97 pp.

This 13 one qf several easily read publications on,cloud formations, :.
weatkr measuring devices and the energy exchange processes thet,go into.
the weather conditfons we observe.

,. .~.
10. GASSETT, BARRY, and WARNER, L. E. :,,~ :,. : :

1958. A KODJillN  APPROACH p WBRAT~ FWTILI~T;LON. Plait Food Rev; 4(2-3):
6-8.

Presents march of soil moisture through a wheat-fallow eequenc& in the
Columbia Basin based on gravimetric samples taken at 2-week to 3-month.
fntervals at many sites. An ,exemple of &he kind of~inforaation needed \
to compare soil moisture eet+ateas for different soil series with
measured values.

11. .GEIGER. RUDQLPH
1950. THE CLIMATE HEAR TRE GROUND. 2nd ed.,~

: 1
Reward University Press,

Cambridge, Mass., 482 pp.

This is the vat comprehensive book'av+i:i&le,on  the.subject of.micro- ~'.
climatology. A standard readible reference; perhaps the beat introduction
to microclimatology. It is traneleted from the original German.

', ~,'~,_i

.:
,.. ,.

I39 ,. :I::



13.

l 14*

15.

0

16.

l
17.

18.

0
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UYDROLOGY AS EVALUATED BY MONOLITW LYSIMETFRS.  U. S.
Bul. 1050. 149 pp.

RARROLD,  L. L.
1951. AGRICULTURAL
Dept. of Agr. Tech.

Describes Lysimeters and their operation,
accretion and depletion of water in soils
lysimeter weight.

and preoents data on the
as waasured by changes in

H A V E N S ,  A. V., and KcGUIRR, J. K.
1961. THE CLIMATE OF 



19.

20.

21.

22.

23.

24.

PAlHER, w. c . , and 
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0 25. PRIESTLY, c. H. 8.
1959. TDRBULENT TRANSPW IN THE LCWBR ATWCSPRERE. University of Chicago
Press, Chicago, Ill., 130 pp.

A monograph giving the physical explanation of exchange  of heat and watw
vapor between the land surface end atmosphere. Highly technical.

26. RUSSELL, M. B.
1959. WATeR AND ITS RELATION TO SOILS AND CROPS. Advances in Agron.
XI: 1-132.

A good, basic reference.

27. SRAPLEY, UARIQW (editor)
1953, CLIMATIC CBAWGE - EVIDENCE, CAUSES Am BPECTS. Harvard
University Press, Cambridge, Masa., 318 pp.

a A collection of 22 papers by experts in various fields where long-term
climatic  change is inferred, explained, or described.

28. SRAW, R. Il., et al
1960. PRECIPITATIO N PROBABILITISS IN TUE NORTB CENTRAL STATES. Ko. Agri.

Exp. Sta. Bull. 753, 72 pp. (North Central Region, Regional Publication
No. 115)

0 This study presents the results of 50 years of records to show averages,
and chances of a given amount of precipitation for one to three-week
intervals. Results are primarily in map form. Thio is an "N-Week"
precipitation study; similar studies for other regions may be forthcomfng.

29. SLATYSR, RO. O., and MCILROY, I. C.
1961. PRACTICAL MICROCLI&%TOLCGY:  SPECIFICALLY ON SOILPLANT-
ATMOSPHERE RELATIONSHIPS.

a

Commonwealth Sci. h Ind. Res. Org. (Australia),
(prepared for UNESCG). 331 pp.

This is particularly good as a summary of subjects in microclimatology,
definition of terms and a good recent bibliography.

30. TRORNTBWAITE, C. W.
1948. AN APPROACH TOWARD A RATIONAL CIASSIPICATION OF CLIMATE. Geo.
Rev. 38~1-39.

The first presentation of Thornthwaite's  popular mean temperature estimate
of potential evapotranspiration and his bookeeping schema for following
changes in soil moisture.

31. UNITED STATES DEPARTMENT OF AGRICULTURE
1941. CLIMATE AND MAN. U.S. Dept. Agri. Ybk. 1941. 1248 pp., illus.

0

The first section of this book deals with climates of the world, climatic
changes throughout history, climatic regions, and describes the data
gathering process. The. second section deals with climete end agricultural



32.

33.

34.

35.

36.

6 .,,: .;. , ,. *,..,c ,:.. c,: ~~ ,;,< :..i..,,
settlement in the Il. S. The third section deals with c$imate ,in ,relation
to the farxer, crop production, aoil, forestry, animal parasite8  and
ineect6, and pathology, The phyeier: of ,weather .is .diamsaed.,  Finally,
a section of climatic deecriptiori#~andzdAta  by rtates.. fills a large part
of the book, More complete records are available in several Weather
Bureau publicationa  but the variety of data pertinent to agriculture
presented in one Bource  is unusual’ihere;~  ‘: .‘a:‘: ,::, ,‘:! .: ~’

UNITED STATES DEPARTMENT  OF AGaICULTURg
1955. WATER. U.  S .  Dept .  Agr i .  Ybk. 1955 .  751  pp . ,  illus.

Includes several articles dealing with several aspects of, clip+ and
climatic interpratatione important .inagritilture.  Aleo.discuesad  are.,,i.
the hydrologic cycle, precipitation-.tmaeurements;  cycles ins +at+r. ..::
cloud seeding, climetic indices for irrigation, the water budget, #oil
moisture measurercent,  soil moisture~~inagement..in  dry .areas,,  the IIlaney-  .,
Criddle Index, and the Blaney-Griddle method of estimating irrigation. :,
water requirereenta.

VAN’BAVEL, c .  H. H. ,-,i .,r;;.;:;;;#

1956. AGRICULTURAL DROUGHT IW WORTH CA&It&
Tech. gull. 122, 60 pp.

N.C., Agri. .&pt. :8$% i..:
_-.

An analysis  of drought rinks. Similar bulletina  have beeu,.p~bliahed  for ,,
other states, mainly routheastern. (More detailed deecription  df;nethod,
with computational aids in ARS  41-ll,,Aug.  1956.)

VEIlDlRYRR,  F. J., and RRRDRICRSON,  A. H.
1955. DORS  TRANSPIRATION DECRRASE  AS SOIL MOISTURg DRCREASBS7  .Trans,.,  j
American Geophysical Union, 36:425-428. ,,.,, i ,.:.:i’.i$ i I ^ -~

The authors meintein that soil xointure is lost at a uniforo  rate through?
out.the available range from field capacity to wilting p0b-A. They
present one side in the~~arguuent  about rate of, soil nmiclture~  ~loS+: ; ,:

WANG,  JEN W, and BARGW, GERALD  L.
1962. BIBLIOGMPRT  OF AGRICULTURAL MIPPEOROlGGY. Univereity  of Wi+,csnsin
Press, Madison, Wie., 673 pp. ’ ‘.,~,), ,..?, .  .i:

Over 10,000 references in the fields of agricultural meteorology and
clinlatology.

.’ !
WISCHMEIER,  w. 8. *
1961. A UNIVERSAL  EQUATION FOR PREDICTING RAINPALL-RROSION’lCSSES;~  AN
AID TO CONSeRVATION  FARMING  IN WUMID RIKXONS.~U.S;  Dept,:Agri,  ,Res. .Ser.,
Special Report ARS 22-66, 11 pp. .’ .\ I ” ,“’

Illustration of author’8  mthod, and brief eocount of its development,, for
predicting soil loss due to rainfall erosion ouany eoil and, .under :any,,.:
system of cropping in the humid regions of.the United States. &ample!
given. (See aleo author’s article in Agr. Eng. 43:212-215. 225 (1962) illus.
*Dr. Wiscbmeier  provided the research meteriel presented in thin ARS
information bulletin but is not cited as its author.
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38.

WORKMbiN,  E. J .
1962. THE  PROBLEM OF wEAT=  MUDIPICATION.  Science, 138:407-412.

Mainly  a aood discussion of cloud uhvsfce and cloud seedine in an arid
area of s&thwest U.S. Some ,cosms&  on the ,general probl&s of weather
modification.

ZIRBEV,  N. T.
1951. A SELRCIXVE ANNOTATED
Meteorological Abstracta  and

..:/ . :.;,j;. :.: :‘~.

BIBLIC&AP&‘ON  SOIL TEMPERATURE. ” ,:‘.
Bibliography, 2: 209-232.

Includes about 200 articles selected to present a geographical and
historical survey on progrese in research and meaeureqant of.~aoil
temperature. : 3~__,..~ ,_.. .). :;,.. . ..’ .,i, ,, _ ‘-.3: :+,. C’. ,:,:’ b

.a* ~,,.  .,_: 1,; .,: ~~, : ., .:r_ ,: r 8 ,., 8:~ ,- ,,‘~

: (: . , ,,,~ Ti”’ . ,T . . y,$, FF :,.k:: :I:’ ?-

e U. S. WSATRW BDRRAU
Of the many  Weather Bureau publications, the followfug,  dealing with clim8tology,
are likely to be the nain ones of interest to soil scientists:

CLIMATES OF THE STATES
Printed as eeparates  for all States. This is a prime source for averase
temperature, precipitation, and freeee  date for numerous stations witbin
each State.

CLIM4TIC  SUMMRY OF TRB UNITED  STATES-SUPPLEMRBT  FOR 1931 TBROUCB 1952.
Printe~d  es separates for all States. This is a prima source for date
on total monthly precipitation by years, mean  monthly temperatures and
snowfall, and extreme high and lw temperatures for nuswrous  stations
within each State,
“Bulletin I$:;

Data for years prior to 1931 were publiahad an

* WEBRLY  WBATBBR  AND CROP BULLETIN
Discusses the weather of the previous week and the current condition of
the important crops throughout the country. At irregular intervals
short articles of a general nature in the field of climate-soils-crops
are published,

For more detailed information on any of the above meteorological elements or
for information on othar elements euch as wind and humidity, LCCAL CLIMATOLOGICAL
DATA, its supplement, and SUMRARY OF XOURLY  OBSRRVATIONS are available for
first-order weather etetions.

The State climatologist ordinarily is able to provide copies of all of these
Weather Bureau publications and can suggest the best publication for a epecific
need.
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SOIL CONSRRVATION SERVICE: (In-service Items.)
i .,

SOILS MiWORANDDM SCS-22, May 19, 1958.
Re: Soils-Lend,Capability Classification.
Sets forth current guidance on how to deal with climatic limitations,





may have no relev.nce to goner16 or properttea  of the 6011 but may have enor- 0
about~:it.  :-:.And &8 ,D+.” Kellogg poiated  out,

,_,  I.~~ ..:. -:

the pre6ence or absence of frost

moue relevsnce to the use-that can be lDad6 of the 6Pil.,  I have 6bbut con-
eluded  that ti’prob6bly  will have to we climritic  phases to indfcate  the

” PreeenC&Or  absence ,Of frO6t. But the preoeqce  or absence of frbet  in the
: --;i~oil .is ia.soi,l &i&~bctdrirtic  th.et  +ld :be u s e d , ,  o r  ,the preren&,c%  absence

.of-~Bermafrost is enbth‘ir that co&ld be used. Where we have peti.f+St  Or
:,.:~4d  Boils, we have what  .mount6  to,. sh.llow roil. And we mpy legitimately

: :,,,A..W&  of them a8 shallow soils, 6hallOw becwse they .re cold. But” in the
..; .t:oPiC6,  there his a very,differeat  rituarion  insofar as soi& tem$ei.tUre

ts~oncerned. With th. same  temperature, on fh. mean annual b&IiS;~‘in  the
;: ,? t%?opirS  ‘.I in Alaek.,  “there is frost practically every night.,~ ;And~ there i6

c, i : no.sa&son  when the eo~l~w.rms mar. than . few degrees above the 8i&alr  annual
temperature,  80 one has an extremely shallow soil. In thinking of Soil
temperature as 6 characteristic, you have to think in terms not Onli of the

~? :mean but:of.the  deviation8 from it. ,(hq of OUT problem6 ha6 been-to devise
I.‘.‘, definition6 that.tiorild~‘gLve  u6 a reaeo&lo c.&a6,+2fication  of the t t i ingr

that :we~.find  in ,thB’worid.  And your ccmrnittee.did  not ‘carrment on’tKi6.

.’ :Eikleberry: No. Use of temp&nture  in the 
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0 But we did not know anything about the magnitude of that difference or how
far to the south it ~88 a factor. So ve did ask that you get these readings
to see aomething  about the magnitude of the differences-Now  that we have
the data we will get them analyzed to eee whether we should go farther.



Technical monO$raphs  are'discussed  in "Soils Memorandum SOS-39, March 29j ,l%l,
Re:! Policy on hbli~tion:of_&i~~  &@v@&p&ts:&@j  &pqjsyf'  : 'L&Y i ; ,: J'):

_i. .I .I .,
The. conmnittee revi.~e~.-;thtr:rs~brts  of the, regional.~Co~ttees'snd.~~ if tie

@ ..~ _:, ,;., ,: ~ ,I ';.

material in this report is based on those reports. Suggested future activi-
ties for the regional ccumittees are included in our reconrmenclations. I',:,f :
The conanittee~visuallzes the.following.~tentirrh,users  of technical n&$&phs:

4. ‘. .-,: t>,: ::. . j 1

1. Psrty leaders of soil survsys 9nhiti7.g their reports.' .I,' .L:., ’ ”

” 2. Soil~sclentists  Llntd3re8ted~~i~.learning  about the soils of 821 al'ea., ‘~

0

.,.. . 7 .
3. b@en with scjme technical bwkground'and  an interest in soXls.-

' ~~~'~O~cysional.me~ working yith,syils or with an &derest in eoib. '
iL$F ,. .,.: . :.

'5. Teachers 6f 'soils.
s

A USDA publication series for technical monographs would aid teachers in locat-
.  ~yg,clasa  mH.eri,. ..,

Fossibilltles~oP Follar-Lip  Publications .

Te&nlce.i tihographs  with enq5h&Ms'  on~~bitrichmrk soils would set the stage for
an outstanding publication on soil survey interpretation for use IWmagemnt
and p?oductivi.ty. It ls~hoped~thst'ex@ri&nt stations would take the leader-
ship in the jj&psration and publication'of  these. The basic physical pre-
dictions In-these would provide'economiste  with the 



The condttee incluaea in its recomnendatlons~~~rxne~mintarm  requirements~  Aside
from these, the committee believes that the author:should have considerable
freedom In developing his outline. .

A r e a s  for Tech&81 Mono&@s

A map of the Unitea States showing tentative monograph sreas was ,preparea from
regional maps. This resulted  in 93 amas. A copy of this ntap is not attached
to this report; but the relationships of these areas to the land resource areas
of the January 1963 nu~p are attached.~ _&few u&olorea  copies of this land re-
source areas map are available from the 6011,  Conservation Servi080

Need for a Long-Range, Amxo~h-,-15 Years :.

9Jxhnlcal  soil monographs will require the efforts of the most competent soil
scientists in the field of soil classification.: These people are nOu  WY with
other tasks, but means should be finm& for .them to Mse .Aheir con+zibutions b

l
technical monographs. For the most part, this, d,ZQ..raquire  &slgaing some of
their present tesks to other people.

.., :,,;;1,  ~,, ‘~. :
( AdditiOnaLfield  studies s.& ~&o,td,y’&&‘o~“~e  s&i* ,f At ar& Wil l  be

needea before satisfactory monographs,  can b+ ,prepared. Cf~ful plardng  for a
1 period of mny year6 will be necessary if we are to complete the t.xbdAL

mnogrephe i n  a n  e f f e c t i v e  a n d  orBsfly  luannerp;

The need for long-range  plannlsg  of t,f~hniOel  pIonographs is very dloaely re-
latea to the need for long-range@lanning  of laboratory studies of soils- There
will also be neeaed more complete  studies of ~geOmorphology  in some areas.

The possibility of using retirees to prepare some technical  m~nograpbs needs
to be considered. State retirees may be hired by the Federal agencies an&
Federal retirees may be hire& by the stste agencies. FoundetiOne  and other
6ources  Of iunas should be considered. l
The Committee Recommends:

1. That a USDA publication series be established for technical mnogrephs.

2. That the mininum coni+nt  of technic8l  monographs Include  the follwing:

a. Placement of ell series with firm concepts and adequate  infor-
mation into  great soil groups of the present classification
system and into fen&lies  of the new classification system.

b. mscussion of the factors of soil formation of the ares.

C. msOussi0n of genesis, morphology, and claasifidation  of the
soils with emphasis above the level of the soil series.  D&au
discussion of series only as necessary to developconcepts  a&
relationships.





TENTATIVJZOUTLINEFORTWRNICALsOILMoNooRApH

By Harvey Oakes 4/4/63

MTR~W&ION  & pREFAcE  ~~ .:.
, ,’ ~.~ .’ . *:

1. .,:y> : ,.

1.1 What the monograph is. ,, ‘, . ,, :

1.11 Purpose and for whom written - why the monograph. Whgt Is discur7sed,  ,
etc.

,_ ,

2. LOCATION,.FXlENT AND GElVERALDBsCRIP!CION OF THE AREA
2

2.1 Geographic location - size of area - proportion of states, etc.
~, ,/_ r P“ t.

2.12 tip *ho&g outline of area discussed; map of scale 1:5,OOO,COO "- Of
'Texas and Oklahoms wlti~secrtion treat& in monograph colored:'!" ',: ”

a 3, GENERAt DESCRIPTION OF LWDWJ@E%.'Topography i relief - &lssectlon -,draln-
age, etc.

, >: ‘,

3.1 Suitability of soils for agriculture, how now used, and rela'&e z&-
portance in relation to rest.of state. (The objective here Is to
imllcata to the reader the kin& of area discussecL)

A.7  y.,

a 3.2 physical div1Si0n~ of the state - BY
.:, ',T.

4. CLIWUE

4.1 Present climste:' '(Pertinent,~short,
discueslon Of thedmportance~in  so11
andother effects.)

Fenneman.
,. ” \

and t&e usual facts and a~ short
genesis - soil use,anU msnagetint

4.ll Past Climate: If enough Information
ble can be found.

_, :y

that seems~relevant  and is'relia-

4.12 RBnge.thrd@oti+z;/&rea and significance of diff&ences.

4.2 Climatic maps - rainfall, temperature, etc., as a Yearbook.
::.,. ,. ;J.

5. GFXXOGYAND GROMORPROKW
.A? : &i,. c :\

5.1' General statements of reldt.tion of geology to soils. Kinds Of geo-
logtc~zwt.erials;  origin, sge; etc. ; :,

:,> ~, -,.:: ;,, I ‘:. ‘a
5.11 Rate Of weatherina - time factor for each aeoloaic fonnetion:'ki.nds

5.2,,
I :

Of meArXt~tha~&bwba expected under a gTven Climate from kach::.::.?
formation.

Time factor In soil development &d co&&i& of end prodUcts (8&S)
.I

under:siinil&r  cl.lmate but:sborter or longer time, etc.-
, by .‘- ,.,: ,.

.~ *< ,.’ :’



6.

7.

8.

9.

1 0 .

11.

12.

1

13.

5.3 Land form and shape or gradient and Interrelation of other, factors,
especially climatic influence (microclimate).

MAP SBOWING GBXOGIC  FORMATIONS
<.&&& m.DcINAGE.i  ” _ r

7.1 General aescription oP.land forms ~- incl~ing dominantor  representative
gradient extre&s;‘mlnlmum  and maximum 1.&t& shape, etc., ana its
effect on soil development. ._ ~“’

7.2 Cycles ,$ erosion -, ge@.o@c, cateqt.*i,q,  or .+radual  (accelerated).

7.21 Dissection -streams degra&lng,  aggradiej etc., ~Biltation,  fioo8ing.

- native, &etiity - comp&ltiol;‘,  ‘etc.VEGEWTION

8.1 F scale PP, SbWng native wget+ion~ ..i,, ,~

8.2 vegetative succession F $+MSIO~.  ‘%’ ,~ .z .,’ ’ :, ’ _”

hl Present vegetation in p++uree,o~  ~cult..vate~ are88,

ANIMAL5 - past, present, b&b Macro ana Micro ana tbelr effects on soil
formation and aevelopment.

-0Ds AND I)ROCEDURES  USED - ~8 &l,be 8 kef sti.t&nt on field ana
laboratory methods used. in obtaining the info&ationi  .!?be details will be
in appendix.

CLASSIFICATION  OF SOILS
,,,. .,

ll.1 Great 6011 &oups and fio~l %rtes: mscussion  followed by tabular
outline of Great Soil Group and Soil Series by 1938  Yearbook Of
Agriculture.

GENERAL DISCUSSION OF THE GREAT SOIL GROUPS AND SOIL SERIFS OF EACH

12.1

12.2

Short introductory paragraph (discusfiing  each Great Group and the
geology, land form, slope,  parent material, vegetation and other
factors and the combine’tions  and interactions reqonslble and the
resulting kinds of soils and soil series Includea.

Small scale msp of 1:5,OOG,ooO shoving ereae of each Great Soil Group.

CBARAcTERIzATION  OF EMH MAJOR SWIES

13.1 Intro&dory paragrapb a8 In official series descriptions &in8 een-
era1 cbaracteristlcs  of the series ana stdements  concerning &II-
larities  to end differences from other eoi’ls.
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13.12

13.13

13.14

13.2

13.2~

13.22

* 13.23

13.24

13.25

0
14. OTHEB

14.1

7.. ,.r:,.
Morphology of &h'iZjor  s&iis  and~combimti~is oi f&tdrs;$espOnsi-
bls.

Genesis of each major series.

Range in morphology, parent material - postuletlon  of causes and
effects. /,,.., ,. 1. _. :, ','I'

.) ?,.
Changes and differences du;'& man8s!use.

'I I >., yin::
‘, , ‘.’

Laboratory IMa l_j i : “Ji)
‘-;.

chqlicfa..  : ) , ., j’l ,: .,., i

Mineralogical

Physical

Macusaion of data - interpretations lJ 2J

suosuSry and discussion of each major series

SERIFS IN THE GREATGROUP

Mscuasion by comparison with major series in all characteristics
that information allows.

15. SWY AND CONCLUSIONS OF THH GREAT GRGUF'S

16. THH SOIL ASSOCIATION - (As Hen Ableiter so aptly phrased it, "Here we
switch from the genetic to the geographic.")

l 16.1 The 6oil association - definition and discussion

Block diagram of each soil association showing position and relation
of major and minor series.

E&ent - acreage of the association.

Suitability for agriculture, fertility, productivity, ect.

Acreage of each series and prqortion suited for cropland - other
use* - narrative discussion.

Soil association map - scale probably l:l,OCO,OOO.

16.11

16.12

16.2

16.3

16.4

17. CLASSIFICATION (Hack to morphology and genesis)

17.1 Classification by the new system and 1938 Yearbook - in tabular form.
Soil order and subgroup by new system and Great Group by1938
Yearbook of each series in the area covered by the monograph.

I/ By G. W. kunee of T.A.E.S.
_?/ By G. W. kunre and Harvey Gakes

/ 15~ "!
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17.1.1  Relation and comparison  of the two syetems:  to level of subgroup
only.

18. LITERATURE CITED ,.

19. APPENDIX

I Table of acreages of each major soil series of each eofl association
and total acreage of ea+ .Great, group. chin usually will include the
two or three major serlee and like or similar soils and other 8oilS
(lumped together). This will include eatimatee  of percent end acre8
suited for cropland.

II Methods and procedures in detail: both field md laboratory.





1.

2.

b.
C.
a.

Suborder Al

Oenetic significance  of those features
Factors that appear ~to~gov&m thelr~ +xwnce
Akeyto suborders in the area

,.

,.

0 . Genetic relationships within the order (without beetling)
comparable to A0 above, incluc¶ing a key to greet groups

8. Great group Ala. ,~ ".

(1) A key to soil series &%¶ing the cl&sificdion
into subgroups end their Bifferentiat~ng  criteria.

(2) Idealized profile or a central profile descrip-
tion of the orth0 subg~+Up.

(31 Qlaracterltition data hhosen~t.0  typify tie great
group or a specific aubeoup. This might be for
a specific pedon (characterization profile) or a
summary for several. profiles ~(a6 rneshs end'staM8rd
deviations of specific properties). ~:Tbis~WOuld
not be a place for a mass of detailed datato be
used for reference t0 properties of soil series,
but a table or tables and graphs to illustrate
major properties characteristic of the ~-up*

(4) Relationships to environmentsl  factors - which
factors appear to be limiting or necessary for
this great group within the suborder. .:pbr exampIe,
what combinatione of slope and permeability are :
necessary for a typuaalf to form instead f0 an
aqualf? What characteristics of parent material
or other factors appear to result in a typudslf
instead of en ochrept.

(5) The things that have happened to produce these
Properties - weathering, tranalocation,  segregation,
leaching, organic matter accretion, etc.,

2

(6) Deviations from the ortho subgroup end conditions
apparently responsible for them.

b. Great group Alb - as above
etc.

Suborder A2 -as above
etc.

157



TECEllUW MONOGRAE'ES OF SOITS

(Thhis outline is an attempt to suummrize suggestions from.soil scientists of
the Great Plains States. Perhaps the most rtantcne was the need for
maint&3.& ~~~~~~~~~eeaolb.fo~p:~the  &&hors.' :. :,,~ .._,7 ..:.,.

:, y

1. Introductioa'r':':!.~."~~il.i:l,::_,,,_-l:! ,. _'~-, _.!.L -

1.1 Purpose. . 'i
_ ‘~

1.11 Technical m&ographs should be written for soil scientists

and other p~fessiwml people. 'pbey should include all

available iriformstion, fmmarized 88 necessary, on soil
‘-

?dphal+y; ~genesis and. classification of bendmark and
,, "

other&%rFt soils.
:,

1.2 Location and-jxte& of the area.
..c,

1.21 bp shqwind Location in mre detail, inclu&Qg outliers,
f.' ,i. i_"'

than ~IJ present Iand Resource Map. .?.~
i ..,

2. General n&u&of tl;, a&a.

2.1 aate, ,:- - ;

2.ll Some ~$erti~~ed both past and present and some stress
:

that It should be generalized an8 short.
: ‘h

2.12 Ranges In 'relation to geography likely should be

included. ,General map may be helpful to ~i.l.lustrate.
<

2.2 Geology 8Ud geomdrphology.

2.21 Natu&,rsd&e, and dynamics of accumulation
Jo ~.

of p&e& materials.

2.22 Tim as a!,soll fomatlon factor.

2.3 Relief and drainage.
;; : :. I

2.4 Vegetation. -r. : ’
3, ] : ,(,,

2.41 Native.

2.42 Present



Technical tbnomphs Land Resource Are.38

TM-11
TM-12
TM-13
TM-14
TM-15
TM-16
TM-17
TM-18
TM-19
TM-20
TM_@

TM-22
TM-23
TM-24
TM-.25
TM-26
m27
TM-28
TM-29
TM-30
TM-31
m-32
TM-33
TM-34
TM-35
TM-36
m-37
m38
m-39
TM-40
TM-41
TM-42

14 & 15
16 6c 17

~)::. .,. .,~,,:  ~18 &22.
19 & 20

.

l
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=43
ma+
TM-45
~46
TM-47
TM-48
m49
TM-50
TM-51
m52
TM-53
m54
TM-55
~56
T+57
TM-58

izi
TM-61
TM-62

Es?
m65
TM-66
~67
!&l-68
TM-69
'PM-70
TM-71

x
m74
TM-75
~~-76
m-77
TM-78
TM-79
TM-80
~~-81
TM-82
$2

m85
m-86

~~
w89
TM-90
TM-91

=E

.

E, 84 (west)

8

?r &98

ExI 101 141, & 142
66&m'

3

109,113,114
110
ill
ll2
115
116
u7,u8, St=9
120
l21chl.23
122

3 125a IS *7
128 & 147
129
130 6,136

:g Eb 134
133, 137, 138, c+ 154
135
139 &140
;$, 144, 145, & 146

149

::1", 152, 153, 155, & 156
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DNITED STATES DEPARTMgNT  OF AGRICDLTDRE
Soil Con~ervatfon Service

NATIONAL TECHNICAL WORK-PIANNING  CONPRRBNCB  OF TIE COOPERATIVE SOIL SURVEY
Chicago, Illinois, March  25 - 29, 1963

SOIL MOISTURE COMMITTEE REPORT

The objectives of the. 1963 Coaraittee were to conclude work on several items
dealing with definition of termme and clansee for the description and evaluation
of soil moisture had to continue,work on the development of items which have
not been solved.

The 1960 Soil Moisture Co@ttee reported on eight topics. Thus to follow
through our 1963 cornaittee’is  also reporting on eight topics. These topics are
divided into two categories, namely itams concluded and iteme needing additional
work. Three itema are listed under the first category and five under the second.

The Connnitfea  made uee of a number of materials in arriving at recommended
action on each of the eight topics. The nmreriala  included soil moisture com-
mittee reports from the Nortb Centrel  and Western Regions plus data and corre-
spondence from cOmmittee metlioere and othars.

I. Incidence of fl.ooding.

The coarnittes:‘aonaidered,  a proposal to estabIirrh’:cia&s  of flooding
hazard. :.TlW:proposal  was rejected, It was iecalled that earlier com-
mitteee  hsd~oonsidered  setting up this kind of classes, but decided
against such action. The difficulty lies mainly in the fact that classes
would be ratbea%ceaningless  wban trying to epply them on an area1 baeis..,,~ _.
Haerard and,damage  vary greatly from point to point on a flood plain
depending on local conditions such as use of the land, .structurea up
stream, and time of flooding. It is possible, however, to describe the
physical  conditions of flooding, and also damage without doing thin in
terms of specific classes. Instructions and example for thin kind of
description are given in Soile Memorandum SCS-40, April 27, 1961.

Recommendations:

1. Soils Memorandum SCS-40,gives adequata  instructions for recording
flooding haaard~,.onflood  plains.

I /

2. This topic sbould be dropped from the agenda of the next regional
and national soil moisture committees.

II. Rinds of water zones0

-, ‘5;; ,j ,&I ‘;.. 4

Items Concluded

The committee reviewed briefly the kinds of water eoces defined in the
1960 national comnittae  report. These are:

J6/



A.

B.

/
C.

2

Continuous water 2~ (trad$t.ionally  call&d  Sround  water)
are thick, continuous to noneoil  barrier etrata, pereiet yaer
round, apd are low in diesolved oxygen. These eoneq,meke  their’
mark by Slaying. or mottling the eoili and, ifs, oloea’~to’- the eoil~~
eurface,  by furniebiog an enviroomeat uneuit&le for root growth
of higher plante nomu~lly  requiting an earatad coil.

Perched water LOOBE are din, low in oxygen, and ara not
prqeent the year r-d.

,&rated w a t e r  toaae.&re thl?i&e a b o v e  elowly~parmeable cl013
horieone  or rock in vhioh  the water stand6  ‘Xe&otiaril$  hirer 2 ’
frozen coil, or move8 down elope, and contaiue  dieeolved oxySea. :
There are 00 evidence8  of mottling or @eying.

$. . .
Tbe gmnceneus  of .+e,~ctmu&,t!&  ie ‘iI& an undere&d+g Of Made of titer
eonee is important,aud  we’ ebbuld try to meke riba’of veter eone tere$ in
soil survey work. The definitione  given above mey not be complete, but
they eeem to be the baet we ,E(Ln deviee at this time, We reaeivad no
euggeet+ne  for cbaagee in,‘the definition6  except that the Weeteti
Regiqnel  Conference asked $* olarifioation  of ‘the terme “thick” end
“thin,” After due coneidera,tiod the oommit’t&  d&&&d ‘ntit”~ ched@ .tbs
definition. The terme “thick” end “thin” oe”uehd  iii tL%ddfini&n’~~are
deecriptive rather thaa diaguoetioi

Recomaendation&:

1. Water eone terme ae defined above ehould:.bs.  ueed where atil;li&eble
until more coe+ete defioitione are de+oped.

2. Thie item ~+ould be dropped fran the agende of ths’hext regional
,- ,L a n d  netional .coemdtte+e~  ,.

111. germeabilitv olaeeee, ~:L

The ooeudttqe propoeed five draeeee  for permeabtllLy,  The prbpbiel  aleo
provides two eubclaeeee aaCh for the 1oGeet and higheet  cleeeei’i5theee
eubcleeeee are for uee vherd.‘it ie deeired tqmslre. fine dietlne’tione.

Pe&eebilitv  cleeee&:

Slow
.,,:’ Moderately eld,

Moderate
~ .,.,,,

Ploderatalp rapid
+pid

Lees than 0.20
0.20 to 0.63

.0.63 t+~ 2 . 0
2.0 to 6.3
More than 6.3

Subcleeeee
Very elow
Slow

.‘,..  / ,.

Lees tllal&63 ybg..~~.?
0.063 to ‘0~.20

Rapid ,;, 6.3 to 20.0
Very rapid . A .;~.” .! ,’ Fke than  2 0

0
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0

0-

l

The claasee  and subclasses listed above are intended to replace the set
of relatives permeability claeoes  with “very~,tent@tive suggested rates”,
given OII page 168 of the 1951 Soil Survey Manual. They are the 881118  as
given in tbe’l957  Soil Moisture Committee report except for the addition
of the eubclaesas.

The clacrses  are baeed on hydraulic conductivity or saturated flow at
the end of one hour 86 laeaeured  by the Uhlaiid c.ore mathod  (1,3)- A
statistical analysis (2) of a large nuxbeT of,Uhland core permability
deterxi&tfoua shoved that a geometric piogre~sion  based on .2 gave
acceptable clasees.

Placement of each determinetion into a class could be done with a
reasonable degree of reliability if five claeees  were used, but relia-
bility dropped off rapidly if more clasees were used. Thus, if the sub-
classes listad above are used, it is probable that placement of a given
soil is less reliable than if only five classee are used.

The committee recognized that the majority of permeability determinations
are currently being made for planning sanitary waste ‘disposal by the
bore-hole method (4). We have no direct comparison bemeen  resulta using
tha bore-hole method and the Uhland core method. Although relattonship
between results from the two methods is not known, the values Beem to
fall w&thin  the same limits. Since determinetione  using the bore-hole
method are made directly in the field, there is some question about
control of 801118  factors such 8~ time of year, cracks or diocontinuities
in the soil, and whether the soil is saturated for a eufficient  distance
from the bore-hole to obtain flow ratee at saturation.

bmnendations:

1. Adopt the permeability classes and eubclesses  defined above.-

2. Drop this topic from the agenda of the next regional and national
cccmdttees unless 8ome new work in this field co&G to.the attention
of the national or regional committees0

NOTE: The above listing of classes and subclasses gives ‘two mean-
ings to each “Slow”  and “gapid”  in tercm .of rate. After adjourn-
ment of the Conference a member of our cocrcittee made two proposals
for avoiding this problem, The first proposal is to retain the
five claea names but rename the subclasses as follows:

(1)

(2)

0 (3)

(4)

Edminster,  T. W. et al. Teats of small core samples forpermeability
measurements. Soil Sci. Sac, Amer. Roc.(1950)  15:417-420.  1951 .



1Subcla‘sses ~’ I-r, ., .,. .,

Extimefy s low ”
Vex+

Less than 0.063
slow 0.063 to 0,20

Very rapid ‘I’ 643 to 2000
Extremely rapid More than 20.0

The second propooal ‘ii’ ‘to. &I.&& ~‘diti low&t and the highes t
clas&g;  the uam6 i’Sl&, would beg changed  to “Restricted”
and ‘Rapid” would be ~i*nged  ~to “Pree.” Tim subcIasa would
ramain as now named.

The conference did not have an opportunity to act on these
propoaale. We would lihe~regioiial”&meittee  coammtits aud
alternative euggeetione”on  thie’problem,

Conference action on iteok concluded:

1.

2.

.

The conference accepted committee +wm.endatione  on
incidenoe  of flooding  and kinds of water eone&;

Recommndatfons~~‘$ermeability  claeeea were .a&epted
p r o v i s i o n a l l y .  ~‘.Di&meion  froin the floor brought out
the point that’;&aiu  states  were etillueing theolass
limits lieted’int~‘Soil  Survey Manual. The oonfereuoe
desiras caore  infoiiimtion  on critical limitrxtmd also a
comparison of, t&auger-holo  and Uhland ‘oore’ methods,

ITEELS  NBEDING  ADDITIONAL WORg

I. Water table ,: .~i I,<,

The comnittee  reviewed the definition of water table in the 1960 Soil
&isture  (+ni&e’report and several proposal6  for revision of the
definition, Anong  the proposals wan a new set of definitions written by
Dr. Robert D. Miller, Professor of Soil Phyoice, Cornell University.
Tha, corardttee believes that the definitions written by Miller are eetie-
factory, c+n be deteruiiiied by f8irly aakay obeervetiona,  and.dp not conpro-
x&e ‘$ore:exact  expreseion6~wliere the latter may be needed. Tboy are
givenbelow aa written bjr :Dra Miller except for two changes in titles.

WATEX TABLE. (Miller uoed Apparent Water Table.) The level at which
water stand@ (adequate tine allowed for adjustments) in an unlined bore-

W50LE.W50LE.
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PERCHED’WATE&  TABLE;  ‘.lf w’wateti. table de found by the method described
above, and if it ie observed thet ‘fUrther deepening of the lined~,bore-
hole causes the equilibrium level of water in the hole to subside or to
disappear, then the water table observed was a perched water table. Its
level is designated as the level at which the water table was first
encountered. A’perched’water  table is .IiSzelyy;to  be encountered where a
pervious stratum lies above a lees pervious ,+tfatum.

ARTESIAN WATER TABLE. If, after water first appears in a lined bore-
hole, it eubsequently rises to an equilibrium level oigaificaatly  above
the bottom of the hole, th&:final l&e1 of water in the .lined borehold
is the level of the artesian water teble.

‘.. .,.
Dr. Miller also wrote a definition for virtual water table, 81.~0 known
as hanging water table. ‘l7i.s definitiio&.~ia:

VIRTUAL WATER TABLE. If conditions, as obeerved:by tensiometric  measure-
mentfi,  are as if a stat& water table existed at a level that can be com-
puted from. tedsiometer readin@, that i&v~l~.is  deeignated  as the virtual
weter teble if a lined botehtiie fails  to reveal a water table when driven
to the indicated depth, A’Glrtual.water  teble ia likely to occur at or
just below the bottom of a fine tiwatuu’thet overlies a coarse stratum.

The conference as a whole’queetion@d  the need for ‘virtual  Water table”
in  so i l  survey  terminology .

ReCommendation:

11 Regional  c&trees era requested to review the above definitiona
and submit opinions to the next artional coumittee, The need for
virtual water table and its defiqltion  should be given special
Consideration.

II. h~th to Water t a b l e .

The 196Q national committee report lists six claesea  for depth to water
tab le. Before taking final action on these classes the committee would
like to have regional committees examine the limit6 of the claseea in
light of the 30-inch lower limit for the control section used ae e
criterion for eome classes in the new eyetem of 6011 clesaification. The
classes as listed in the 1960 national report and a proposed new set are:

Class 1960 Definition Proposed Definitioq

Very shallow 0 to 10 inches 0 to 15 inches
Shallow 10 to 20 inches 15 to 30 inches
Moderately shallow 20 to 40 inches 30 to 60 inches
Moderately deep 40 to 60 inchee 60 to 120 inches
Deep 60 to 120 inchee 120 to 240 inches
Very deep 120 to 240~ inches i ,~ -

(no significant influence) More then 240 inches MO& than A0 inches

/6 .5-



Recommendation:
.“.’ .,

,,I; Regi,otil  colanlttee.6 ehould review the proposed neu:defiditions  end
report decision.9 to the next pational  committee.

III. Duration of water 'tablq.
.,

No chaags frgm 1960 national wmrdtteo  report except time of year and
pertifstence  o f  wetet.table’  wttiiin ,a’cleecl Tahould b e  wribn&wbre
clp31  information i& aesiiable. -’ ~. ~‘2’ “,’

. .
Five cleeses for duration of water,table  ar?: :

Very brief 1 month or lese per year
Brief : ‘1 ~rO.2 mrmthe p e r  year
Lens 2 to’6 mouth per yeat .’
very long 6 t4 ‘12 monthe per year
colltinuoue .Nore  then 12 month8

a
IV. Available soil moisture. /

,. ,..

Hoieture  at&bulk deneity date @qalned by the Lincoln Soil S&hay Labora-
tory were ueed ,tO oalculate $13 - tinurn  1%atm,  percentage8 and-in&n.
values for the various teXtural  clae~cls (table below). The l/$etm.percent-
age was obtaioed  &II piecee  of nntural  eqik fabria (not on sieved samples).
Bulk densities used to calculate the in./in..values were obtained by the
natural-clod method on clods thet were moistened by adsorptih to 30-cm, a
tension; the bulk density values are considered to be near  v@t the material
would have at field capacity.

,: ~,
Thai standard deviatkn for availabIe’&oiotaire  percentage averages about 30
percent 6f the mean for the”.vario&d  tafttural claaeae.  Gtanderd deviation
for bulk density of the various &x&Al  claeaen  averager.~abo&~lO:percent
of the mean. Thus we might expect that estimater of ia./in. bf available
water based on textural clase would have etendard deviating thqt ayerage., a
somewhat over 30 percent of the mean.. .c.:,< 6 I~ : i
Wk’plan to,ititroduce  morphologkal  claceification a&parent  ma&al gnto
the stratification to determine ~whegher  the reliability of thbe :estfmati8
can be increased.

: No. of :. : 8&d&d
Textural Class : Samples : &en Availeble Water : D e v i a t i o n

x in.14.n. : : x H?O

Loam ,3s 0.14
silt loem 151 0.19
Silt. -22
Silty clay loam 96 .l&) ~’

0.24.
CL;’ :., :: 0.17

Silty clay 44 0.14
Clay loam 27 0.12
Clay * I,. t. 59 0.15

Y’~ r&O:,’
26s”

‘, “_ 2.2
,.’ 3.4
3.3
2.2
3,s

*Exclueive of Oxisola and Ultisols from Puerto Rico.

)A 6
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V. Soil aeration or soil draiuane classes.

The~comittae agrees with statemats in ,previous  soil q&tur(;:.&miJttea
reports that soil drainage classes as now written in the:Soil  Survey
Manual are not satisfactory. It also recogniaed attempt8 which have
been wade to character&a  wetusea conditions in terms of soil aeration
and in other ways. : ,: ., : ., ~,_‘~y,.,.

Data accumulated in response to Proposal.No.  1 in the 1960 Soil~Moishrre
Committee report was examined, but tiwe did not permit a critical evalua-
tion. It wan apparent, howeveri ,that not enough information was op. hand
to test the proposition wade in Proposal No. lc Ackwmledgmant  16 made
here for data from North Dakota attached to the North-tintral Coamittea
report, data supplied by committee members Chapin, Godfrey and Coover,
and data supplied by W. W. Lyford and D. van der Voet.

0 The committee favors continuation of the study of trying to relate depth
and duration of water tables to soil morphology and drainage classes.
This wae supported by the conference as a whole during  discussion of
this topic,

Proposal No. 1 fron’the 1960 Soil Moisture Coamittee  reportis  repeated
here to encourage participation in this work*

PROiOSAL  NO. 1

The Soil Moisture Cosmittee take the ,leaderahip  and assemble available
data on soue known soile tosee if combinations of water table depth and
duration classes with permeability claesee will give approxinataly  the
same groupings of series as the present drainage classes do in the humid
temperate regions and aleo provide improvements in groupings of soile
in the arid and tropical regions.

It is suggested this proposal be carried out on aalected soil series
representing each drainage class and include a rather wide range of
textures. Tabulations would include:

SOIL GROUPS ACCORDING TO WATER TABLE AND PERMEABILITY CLASSES

S e r i e s  : Water table Class : Permeability : Remarks
Naw? : b%itWte CbWJ  : Denth Duration : Class :

Definitions given in pravious sections of this report for depth to water
table (1960 definitions), duration, and permeability clasees should be
used. The North Central regional committee suggests including informa-
tion on fluctuating and perched water tables.



Recommetidetion:

1. Encourage regional committeea and individuele to continue
the work of compiling factual information  on gr*nd..weter
in relation to soil morphology  and drainage claeees;“”

‘, .,
‘,’ . :.. :, :.. ,:’ i

Conference’sctLon  on iterps needing .addltional  worki

1. The committee should be continued.

2. Efforta should be concentrated on(a) definition of water table,
(b) aveilable moisture. and (c) cheracterlcation  of weter tebles and

,,rslation to soil morph&logy  aad drbinage c la s ses ,
..,.,. .s. .’

.,. . .

Committee members: :

*A. J. Baur,  Ch&man
i.i

eRR.  B. : Gqoeemen
*P. J. Carlisle *A. A. 



Comments  on Report of Conmittee  on Soil Moisture

0 Incidence of Floodin&

Kellogg: I want to make one conmrant on the 





UNIl'ED STATES DEPW OFACRICULTUFZ
Soil Oonservation Service

Washington 25, D. C.
-

WATIONAI.TECHNICAL WORK-PLANNING CONFERENCE OF TDE CCCPSSATIVS SCIL SCSVSY
,,I .~c.s~o,  Illinois, parch 25.- 29, 1963

Report of the Committee :on Shape of the Sol1 Areas

1. Regional Committee Reports.
i

a

Only one region, the North Central one, had or has a committee on shape
of soil areas. An ad hoc committee of the North Central Regional Work_-
Planning Conference reported In March 1962. Following are statements
and reccmmendatlons from that report:

(8) "The committee agreed that shape and size of soil area6 was a
problem on which little effort has been expended. However, the
committee felt that the problemis one of post-survey interpret-
ation and in most cases did not want size and shape of soil areas
to be given additional consideration in determining mapping UnitS."

b)

(cl

(a)

'The present management recommendations in most soil survey reports
imply'that each mapping unit can be treated separately. However,
rmat fields contain more thanbne mapping unit. The occurrence on
the landscape of soils of widely different productivities (Le.,
paleosols, rock!outcrops, solonete, etc.) and soils of quite
different slopesin rather intricate patterns are examples of
problems under the general category of ‘Shape andSize of Soil
Areas. 111

I
"One immediate problem associated with the evaluatidn"'of shape and
size of soil areas is one of methodology. A large portion of a
committee or special study group's efforts muet,be concerned with
developing methods for evaluating shape and size of mapping units."

"Since many of the problems affected by shape and size of soil areas
nnrst await adequate  methods before they can be studied, this
committee recommends that this subject be a,topic on the agenda at
the next National Soil Survey Workshop and that no national committee
be formed."

'. '~ ,.. ..~,,

As Is evident, only'one of the regional committee's recormmzndations has
been accepted.

The minutes of the Northeast Cooperative Soil Survey Work-Planning
Conference of January .l$&?,~state  that shape of soil area is not an
important problem in the Northeast.

2. Scope of National Committee.

2.1 Some members of"the Work-Planning Conference have had the idea that

0

this Committee would deal with shape of soils, that Is, with
configuration  of the,soil surface. This is notcorrect.
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2.2, Althcugh the Corrnittee title suggests that its c$+rge'was'to  deal
strictly with problems resulting from shape of soil areas, this
proved to bs too narrow a restriction. The committee  decided to
concern itself with three intimately related characteristics of
soil areas: their shapes, their sizes, and their geographic

The committee also agreed that relative position .in .'
:

associates.
Or 0x1 the landscape may be an Important characteristic of areas
.0f so~,S,0ilS. _i.,

3. Nature tithe Problems.
3.1

_+Y !

&htious from two documents illustrate clearly the nature of the
problems  that were primsrily responsible for the ea$ablishment,~.

: c‘;

of,this Committee:- .:. I

I*>

:-.. . . .

b)

First,~this statement in a memorandum fran Mr. R. IL liocken~ith:
"Inpreparingthe  pamphlet 'band, and Rater Resources--A Rolicy
'Juide' issued May 1962 by USDA, a question arose on the estimRte
that '638 million axes in land capability classes I, II, arWii1 l
+p suitable forregular  cultivation.' 16 this so? ?s not some
of thle'&reage~n,svmll  or irregular rireas that cannot tc:
farmed efficiently  with modern machinery?~ If so, bar nrxh:of
the 638 million.acres  is in this category?"

Second, these st&ments from a manuecrip'c  entitled "Some "'
Aspects of Soil Clessificatlon In Farming" by Frank Riecken:
"In Tame County, Iowa, there is a total'of about 64,ooO acres (..,
of Tama silt,loam, level phaee. If the full complex of corn
,ptoductlon  .+hnology cou;ld.be applied, it coAd'produce about
5,760,QOO bushels of corn e&ch:year. ~Rutbeceiuse  it-$%.%&l‘ln
areas'of various sizes and shapes, the posaibie.prodtiction'mey  not
be realizable. Cn many are88 of this soil associated with Wscatlne
silt loam, a nearly level toposequence  associate, the technolog&Aly
pos,Blble corn production could-be achieved. -'But for many;$%i~ler,
irregularly shaped areas of Tama silt loam, level phPse; ~..
associated with and field-dominated by more sloping &ocic&$s,

l
8 cropping system appropriate to the eloping Tems silt lo&would
likely be the only practical one."

. . . . . ..The implication to development of Interpretive 'Y-' "
statements is that predictions may need to be given for
the alternative ways Wwhich thetipping Unit will,be putt ’ ,, ,.,di’
to practical use in the landscape;" * .I,!,

3.2 The Corsntttee  considered the question. &'e size ad Bhspe Of Boil, _~.
areas characteristics that should be considered in soil classi-

‘:

fication and in soil mapping? It wae agreed that, although shape
,of: ~011 area & a soil characteristic that could be use in 
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It was also agreed that size arid shape of soil areas are problems
in mapping that are appropriately settled either during the develop-
ment of mapping legends or In subsequent testing of legen+,during
the courss  of the 8011 survey. ; ;:I.,..  !,

3.3 To mmnarlze,  size and shape  of soil areas

,. (a) -Are problems of’m&pi&
‘i

(b) Are characteristics of mapping unite that need to be desctiibed
in handbooks, legends, and reports;

(c) In respect to lnt..erpretations  are affected by the associated
soils; and,

(d) met be considered in making Interpretations of many 8Oi18,
particularly in estimating yields.

l4. Description of Size and Shape of Soil Areas.

4.1

0
4.2

The Committee recommends that additional emphasis  be given to the
need for descriptions of size and shape in soil mapping unit
descriptions in legends, handbooks, and reports. It recomends
that the Washington Office,of  the Soil Survey issue appropriate
directions to bring about ti,e, extra emphasis.

The Cosimittee  gives the following examples of appropriate
descriptions of mapping units:

(8)

b)

(cl

.Sherman  County, Oregon,,.report manuscript. .,.

Walla Walla silt loam,  very &sep,  20, to 35 percent north slopes.
“This soil has e’dsfinite north exposure and occurs on steep
elopes. It occurs in narrowbands  between the ridgetops and
major drainageways. The slopes are convex  asd srcooth,  with
very few basalt bedrock outcroppings. The soil is not
extensive, and individual bodies occupy 5 to 35 acres.”,: 8:

hkmoma County, Iowa.

Napa Soils.
“The Napa soils occur In small areas, each about an acre in
size. Some areas are so small that they are indicated on the
map by alkali-spot symbols. Normally, they occur in slight
depressions withln  larger areas of Luton  



‘.., 4 '

(a) Iow8 county, Wisconsin.
,' .,. /.

i ,,.
: 0

Osseo series. ‘,:,  /

"The 08~0 series is made up of ligh&olored,  somewbst poo.rW'*..
drained, silty soils In n8rrow drainsgew8ys  8nd on fans. The
soils are in smell are86 scattered throughout the county....'

4.3 Nc&clet;re.'~

Terms suitable for describing size and

round

elliptical

oval

branched

(, am&n . ..' :: ~~

WigglY

belts.,

bands ~.’

!
shapeof soil areas are:

‘I

t pockets

‘large  “. i

.’ mall _; 4

stringer8 narrow 0
Cr8SCentS

oxbows

short

It m8y he desirable to stanasrdize  the ,definitions  of the adjectives
Of size. L.._ - .Tim did not permzt tne uonmrltte to explore fully such 0
staodards. For the,timebeing,  therefore, writers should give
critical sizes in terms of length, breadth, or area, or define

4.

., Se,, 8dJectives.  (nsrryf,etc. ) uie& :

4 . 4  Blo&Diagmrns.
I. :

,,

Three-dimensional:block  diagrsms are helpful in depictI& the
various sizes and shapes of soil areas,that  are: chsracteristic
of sorss soil mapping units. Block diagrams are being used now
many soil handbooks and published soil surveys. Additional
diagrams are desirable in places where complex size and shape
relationships must be explained. :’1,; .:.

5. R&o&&&es of'&&8 +d Capability groups in publish@ Soil
,,.

in

surveys.

5.1 & the quota&n6 (3.i)'frcm Eockengmi$i  8iid R&cken.&icate,
acreAge totals for different kinds of so& or:'&apabil~lty  classes
often lead to e(proneous interpretat;l~ns. "ANrage t&l" potent&l
production figures for 8 given crop on 8 given kind a? soil are,
strictly speaking, impossible to calculate on the basis of the total
acreage of the certain soil. This IS bscause (8) farmers won't

z ,,cuJ.tivate isolated bodies of soil that are smsller thqn 8: certain
1. ,minihnq size;2j(b) qsas of soil that are otherwise good for field

c&s lhay‘be so !di. or se-irregular o~,auk&& ,;tn shape that they
will‘be cropped andmansged  likethe surrounding bodies of less
suitable soil--t&$ is, at 8 lesser intensity bf use or greater

.,;



,., :. ,!

0

l

0

l

5.2

5.3

5.4

5.5

intensity of management,  or both; and, (c) areas of soil that are :
~~ks-w~se  mod for field crepe may be isolated tJpogrephic&ly  or
geographically in such a vay that access ta machinery is prevented.'

~terpretations for individual fields 8nd farms trre properly made
with consideration of these area-to-area relationships. County ',
totals are of little or no: concern to such interpretations, but
are significant to planning on 8 county-wide scale. Therefore, it ”
would  be helpful to ha.ve,.in published eol..,survey~,  B Bt~~tif~~tiolJ
of soj.1 and capability screage tot816'8ti&ding  to "alternative W@YS"'
in which the different soils 'till1 be puttto practical use in the
landscape" (Me&en).

In horticultur8l  enterprises and in non-mechanized agrlcultur81
8ystemf3,  size and shape of soil area are not eo important in
determining how the soils shsll be used. "me big differences
cone in those places where field crops are grown in a mech8nized
system. The most important crops concerned are corn, wheat, grain
sorghum, oats, rye, barley, 011 flax, soybeans, rice, sugar beets,
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Leshey and I diecussed  in Censda. where we are ge,tting reul close to the time
when cerale need to be planted, the Solonate ,&p+g  are:wet  end they have a
6imilsr  effect to rock ci\!tc.roya - the mochinae  mtlet  go around th8m. And if
the farmer wnLt8 a week, he zFSht Ju8t a8 well not teed the field. Theoe  kind6
of condition6 vi11 h3ve to be dealt wit) by local Judgment. WQ cannot have
n?.aple notional etanderds.

- - -.I ,,a.

Dr. Kellogg: I 8m glad that this subject got on the egendn. We’re concerned
with the u6e of the soil survey. We don’t.Nant to mislead our userg. ~It~h86:.
seemed to; that this matter of ehape. &er688 in eomething we ou~ht,t~‘give
attention to. Now, I’m not 8ure we need to give 8ttention to it in every .srea.
I have no doubt that in mo6t of the New England are88 whore  they u6e osall me-
chiuary in horticulture, this may not be a very big problem. But in the Great
Plaints States aud in the State8 producing msch corn and machine-picked cotton,
sh8pe  of soil area6 io importezt in the interpretation of our aoil surveys. 1,f
we're not to miolccd panple. ie there g: ner,.zl  ;;a,:ceJrrnt on that, that we ought
t0 Continue to tiake come Study Of this, o r  Go,8 ooaebody  ob ject  to  th8t?

Mr. Orvedel : I thick that this is 8 matter of coneiderable consequence, but,&
ie not limited to the ohapo of coil ~~886. Line&r feeturas. whether they’re
called area8 or not, have the &me effect-- li@ e little stream going through
8 field.

Dr. Kellogg: Thst wae di6cuesed. If tl$‘Ch%irmen  put that in the report, he
didn’t reed that part. We folt that by the.  empIe from the generel soil map
of a county, the soil ecient<.st  - eLther th”_ darty  leader or 8ome member of
the part - could regularly 8c8n representative  tramples,  end by considering
the adjoining soile, stre8m breaks, railroad8,  snd hlghwaya--he  could m8ke
8 Judgment. You 868, we would not need real precise figures, even ,if we
could get them,  because of the rapid changes,$o technology. If we could say
that somewhere between 20 8,nd 00 Percy&  of:Tpa silt loam doe8 not lend it-
self to the maximum wfdth~tilloge,  that would be interesting and valuable
information. If we made it 37 l/2 percent, in two yeers  it would cot be 37
l/2 percent, because of changes,~in t&hnc$ogy,  roe&, end railroads.

Mr. Orvedal : Camtent too garbled to L& tranecribed.

Hr. Meletic: In the irrignted  portione  of the West, this ha6 been a long-
standing problem. From 5 to 20 percent of the ere8 of coils otherwise
suited to irrigation m8y hcva to be eliminated bcc8use of iaol8tion or ir-
rcgul8r shape. Also, shape of 8oil are8 affect8 length of irrigation run
nnd loss of area due to cur’n-rowo.

Dr. Kellogg: That ‘8. ‘correct. Any form of rural lend classif.icotion  - and
by “lend clessific&tion”’  I 6ieen the cLess&hcntion  of tracts of lend ha8
to take this into account. We did &I6 irl the t&c 888e66ment  work in North
Dskote. But there we took account of eree6 in detail; we measured the 8rean.
I don’t think we want to do that in moat of our soil surveys. Of couree
if we are making  8 land clasoification  for planning irrigation for tex 88-
sesement,  we heve to have more detail th8n  the Cmmfttee  thought we should
do generally in moat  soil surveys.

;:i

a

.‘I,

.a
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Dr. Ark+: I was recently involved in a law suit involving large tracts
of land in which there warc a number of appraisers involved. A nillion-
dollar d,al. The appraisers used the Same technique of applying, in some
case& in a gtve.n  landscape, a fixed perccntqqe as wastage. However, I do
not think we need to be concerned ebout that because most people dealing with
this sort of ltnd problem will take cara of it, and they understand it. I
think, though, thst in preparing the acroa.yo messurements  it w~ould be appro-
prfate to olilke  come stratification accordins:  to size of the blocks of indt-
vidual bodieo o: 3oile. For example, ff ninety percent or more of a given
Soil Occurs in arfm smaller than 10 acree, it isn’t going to contribute
much to the productivity of the area,

Dr. Kellogg: This appears to he in line vith our thounht that: if we have
a field here (indicating on blackborrd)  nnd there are oprnll a~efie.~.spatsuad
Tame  around iu it, if thwy sit in a matrix of soil that is just about as
good for corn and have about the same practices 88 Tana,  then we rouldn’t
down-grede  the field for being spotty. me have to acan the maps in order
to see what kinds of soil are involved. of course,  any qual i f ied  appraiser
would know that if there is an uncrossable stream here, he has to measure
out the separate areas. Let’s say that we’re in the wheat-grazing country.
Here an area of grazing land, within a potential wheat field should chow
a rating even lens than that for grazing. Here  (drawing on the blackboard)
the grazing rating on this whole area would be 25, and the wheat rating for
the better 8011s would be 60. We cannot give thie one 60 because part of
the soil is too cut up for wheat; but nether can we give it 25 because it’s
impraatice.1  to uoe part of the soil for grazing a good deal of the time
since the farmer cannot graze it while he hes wheat on parte of the field.
So it would even be under 25. Now, this io a lot more detail than should
go into in our general soil survey reports. But the sgpratser does need
to take these details into account if the results are to be fair.

Mr. Barnard: (Remarks garbled)

Dr. Kellogg: We’ve got tvo problems. The firet is an important one in
New England--the size of the areas. I did not meet with the New England
Commfttse  but I think they meant that our mapa were clear. Under the kind
of agriculture they have, by inspection of the maps, and with the estimates
that we make in the Soil Survey about the “Be of the soils we were not mis-
leading the ueare.

Dr. Baur: That’s right. We’ve got the problem.

Dr. Kellogg: Yet in other areas, we may be m!.sleading people about the
total area of land that is actually suitable for the eco;~~~ic production
of certain crops.

J ‘7 c/





First Objective:_,-

In considering the fitet objective,’ the comittee  concentrated ite attention
upon thssg  cr,.iteria proposed for grouping soil series into family taxa on the
b&as of e_o~~~,,‘t&tures  rentativ&ly identified 88 light loengt, light silty,
heavy loamy~atid.  heavy eilty.~ The ,~%ighP  is to be differentiated from the
‘heavy’! on the ‘Uasfs df . cldy,..  ~~ne‘eiit, t& JWght”  by+g lees then 18 percent ,
clay, ,the “heav~~,~  @ore than ..I.8 percent clay. _. ~. . .

.’ - :._ ~~

The evidence,at’hnnd  indicates that; inboththe AASH&  and Unifiedw en&deer- 4
ing 8011 claeiffication 8yctems1 the cJ.aeaee  of fine-grained soils correlate
rea@orE+bly  mi'*th clay contents  evan though  clay content itself $8~ not ~a:
criterton in these. classif ication sys’temd: Xnstead of clay content, the Muid
limit and plasticity index are’used  a8 criteria; but ;it happens that~  both these
parameters correlates-fairly well *th’clay contents f0.r  m&y irOilS. The type of
clay, of course,  is important; a given pfkcentage of mon~tmorillonite,  for
example, vi11 induce much wgher values than,an equal percentaSe  of kaolinit&
Yet, probably becauee the clay fraction of many, perhapo  in&t, toilers at lea6t
in the conterminous United Staten. is made up of a mixture of clay’minarale, 0
the correlations of clay content6 with liquid limit and.plasticity  index are
fairly gooa;.‘the colcrele~~on,~~~~ogfficients  are on the order of 0.8 to 0.9.;.:- i .: -_ X’i :. 1 ,. ., ;
In relation to the APSHO  soil classification.  aaeparation  df%am8.  candy
loams and~silt  loama  on the basie of more or less than~lg percankcley would
result %tn’.a  subetentfal~ improvement”in  the correlation be~tween  soil survey
textural groups and AASHO groups (see”attWhed  chart). .~~thl_this  ,separation
we could say with coneiderabla  confidence ~that the light loamir, light silt
loams, and the light sandy loaw are A-4~‘eoi.b  inthe AASHO’c~dM.fication,  and
that,.+ heavy loaanr, heavy eilt loama, and heavy randy loam&are A-6 soils in
t b e  AASHO  s y s t e m .  .’

In regard to correlations with the Unifi~d~~clasetfic~~fL~~,  a 8eparatiOn  on the
basis of 15 percent alay, the limit or‘iginally.propoaed,  wdild'+6 better than
18, a&tbough  the 18-percent limit would at-L11 resul& in a great iPlpr0vemant
over tt& alternative of ~no aeparation of loama,  aandy loams, end silt loama l
(see attached chart). . ,. .a :;~( ,. : ., .-.
Many  ~0118,  perhaps most soile, with a clay content’komawhere between13  and
18 parcent, are likely to have liquid limfts and plasticity indices close to the
threshold at tihfch ,thesa characterilstica  become ,important to engineering..

* Standard Specifications for Hfghway  Meterials  and Methode  of?%irWng  and
Texting (P& 1, ad. 8, 1961); The Classiffcation’of  ‘S.oi1.e  atuF6oildggregate
Mixtures for %&way  Construction ‘Purpoeee,  AASUO Designation: z2y 145-@(l).

*urhe Unified~$oil  Classificetion~Syotem.  Teoh.’ he&,, 3-357,  v* .-ll, W a t e r -
ways Experiment  Station, Corpe of,IEnglneero. March 1953 (141.. ,:#
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Our committee concluded that the grouping of seriee into families on the basis
of a clay content between 15 and 18 percent would substantially enhance the
interpretation potential of soil families for enginesring  purposes. In fact,
the enhancement would be so great that it alone is a strong argument for
edopting some limit between 15 and 18 percent

The colnmittee  was unable to deter&q with the limited information at hand,
which percentage betveen 15 and 18 would be best; but in view of the Present
proposal to use 18 percent as the critical limit, this committae

RECOMMENDS  that the grouping of soil,series  into families be tested
usfrg 18 percent clay content as the critical limit for separating
light loamy from heavy loamy soils, and light silty from heavy
s i l ty  soi ls .

If this trial grouping of series into families appears to be succassful,  ‘X&e
coarmittee  feels that sore complementary testing ehould be done before final
acceptance of this 

 fe testing 
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Survey has a partly systematic progression of grain-siea  limits; a shift to
0.074 amu would destroy, for practical purposes, this progression. A shift to
0.074 mn, also would increase tha silt-sise ranga, which ia already large. If.
the silt-size range ware to be increased, consideration simultaneously ought
to be given&-subdividing  it into fine silt end coarse silt with 0.02 ssi~.  tba’
dividing limit. Fine silt would than correspond to silt in the Intatnatio~l
sys tern. It was noted that 0.074 urn. is about the midpoint in the range for ’ L
very fine sand, and if a shift were to be made to 0.074 mm. there no longer
would’be  a .need for t.b very fine send separate, a result which was viewed with
favor by some, ,

The committee noted also that the Soil Survey now subdivides the sand separate
into five subclasses, yhareas the Unified system subdivides sand into three
subclasses and~the  ASTM and AASRO systems into only two. Dc we nead five sub-
classes? Can field men distinguish five classes with acceptable accuracy?
These questions mere asked but not answered. It was also noted that subclass
limits of gravel varied among the systems, although there is good agreement on
three inches as the upper limit for gravel. After racognising  the disparit ies
noted, the committee concluded that a recosxnandation about the upper limit’of
silt ~should  ‘not be rqt\de until the whole array of grain-site  limits from the :
lower limit of silt to the upper limit of gravel is studied, and the committee,
therefore,

RECCMRRRDS  that a study be made of, the set of soi. survey grain-
size limits to determine which changes can be ~&de  to obUlin closer
agreement with other principal systems without significant impair-
ment to mapping, characterieation,,and  interpretation of aoils by

, the Soil Survey.,

In regard to the proposed taxture groups for testiag'the grouping of S8rie.9
into ~familles the coamittea  concurs with the Soil Classification Conference
(Feb; 1963) in the placements  of very fine eandi loam with the appropriate
loamy or. sL$ty groups rather ,than with the ,sandy groups.

Third Objective:

.:
I ,.r...

The third objective of the coxmittea was to consider taxture deki&WtiOne~‘of
soils fol: which laboratory determinations differyidely  from field determina-
tionsr Cur Soil, Survey Manual states that ‘I. . . laboratory data . . . from
mechanical analyses are nom regarded,eg  absolute guides (to textural claes
MID&I) in the mainland of, the United States,” although it also acknowledges
that the standards set forth are not perfect end anticipates improvements for
Tundra soils end~latosole  in which clays generally have differentFmineralogical
composition from those of soils in temperate regions.

: ,.:i: .,I,,
This problem has two aspects. Onthe one hand there are soils high’in  allopbane
clay which cannot be dispersed, at least not adequately. Cn these soils,
particle-sire analyses yield clay percentages that era too low, not,only  in
comparison with menual  determinations in the, field,, but also in comparioon  with
other evidences of clay such as total surface:, base exchange capaci,ty, and /:
moisture retention under 15-atmosphere tension. .:; ....,
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The other aspect concerns aoilr~,  or soil horizons,  such aa the C horizon.9 of
deeply weathered aoi1.s  on the Piedmont in SE United States and also on igneous
rocks in California. in 801118  of these soila particle-eiz.3 determinatione yield
clay contents much greater than cownonly indicated by tramsal  field estimatea
of texture. Our Soil Survey Laboratoriee have recently discovered that -nY
of the minerals which until DOW were thought to be,mice are in fact kaolinfte
p@eudomorpha  of mica, and there may be similar pseudomorphs of feldspars too-
WnY of the poeudomorphs  are of sand-size and apparently stable enough 80
that they feel like sand, unless rubbed quite vigoroucly  between the fingers*

. and to 80~ extent behave as oend grains. Yet when submitted to particle-size
dcter&uation in the laboratory, they disintegrate into clay-size  psrt*cles*
The resulting total clay contents may be on the order of 60 percent for Soils
that m=aY  have been classed as clay loams in the field. Whatever the exPlana-
tion, the disparity between manua&  and laboratory determinations of texture



2 .  The cotrmittee~noted tha t  the  word”%~xture~~  has acquired,&  ~011
scfence  a meaning quite unrelated to its etymology;  unrei’ated  to
i t s  comnon  mcening. While  t h e  coadttae  reconmrnds  uo aubstftu-
tion for the term “texture” at this time, it.nevorthe,less doee

da11 to the attention of thin conferoncethe fact that tga
special meaning of texture in soil science increases tbe diffi-. :~ .“’
culty for :.non-soil  scientfa’ts tounderstand and meke use, of our i’- ‘. .’ *
so i l  surveys .

L ::.
. ~~.....

3. Another term which causeG’&nfusion  is “aoil.  cla& to mean soil ~‘: b
~textural class. H&I-0011  s&entiete commonly interpret, Boil

‘clees t0 wan a t&&onomic class or eomS o ther  group  of.&lG.
The coexnittee recomends  no substitute expression et tbis”time,
but It does aumest that the wrd “textural” be used 80 thet the “,I_._
expraooion  will read “coil textural class” rather than simply
“oobl  class.“, .,:

8.‘. !~l,,,
:_.

Regarding  ContLnuGnce:--v__

This conrmittee  feel&:&hat  it hao responded conclusively to one of the principal
purposes for its existence’ and that the unfinished business probably could be
assigned to other committees, Gucb a8 thOGe on Laboratory Characterization of
Soils or on Soil Morpho&ogy. me Committee on Texture, therefore,

., ,.,:

RECOMMENDB;ita  discontinuance provided its unfiniehed  business
can be anbigned  to other coGr&tees.

Arnold C. Orvedal,
Lindo J. Bertelli
John A. Elder
Klaus W. Flach

Other partfcipanto

John Day
Adrian Pelener
Charles E. Kellogg

,,
‘:r;

‘,’ !
/.  .’ ,,

l
Chaincan Gerhard ~B. ,&ee ?

R. P. Mate1oki
John B. McClelland
Dirk van der Voet

in committee meeting at Chicago:

John T. Maletic
Kay S, Decker (afternoon seoeion)

(evening eeosion) Harvey Oakes, (evening session)
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or, _S.%,
saparationn; Flach indicated that

: ;; ~.r' !',,"-'
the

,'~,
correlation between;  av@able  ..waqr .;

capacities and particle~rsfza  classes would become poorer if .the iiery~ fine .sands”
were included with the oilts’us’ing  the&sent ,Otao limite. _,and that corro18a?,
tions.,would  be improved if tha silts $ere to ‘be ~subdividod,  ,$nto coarse silt and
fina.ailt.

In response ‘tom questions about agreement be.tkaen  field .~and  laboratory determina- L
tions of soil.texture, Dra. Simonson  and Croneman  stated that textures
datermined  in the field,,frtrquftntly  ,differ from textures~,detarrrined  in the
laboratory, at least f&’ i&3 land  the ,eandy ‘~t&tural claoses~:’ ~Rariinasb~y,  ‘.T’;

_ most dtfferences did not excaed one textural &ass  in mtrgnitude.
addedlthat mnny,soils  designated as very fine,sandy  loams or

Dr. Smith ‘: ; 1’
loamy very fine

sands in the field ,,tu&d out to be silt loams or silts on the basis of.
laboratory determinations.

Da-i Kellogg recalled-  that vary ‘fine. sand, l&my very .fine onnd and very fine
sandy loam were impor,i%ut  to highway.engineering  in Mi&igan. There ~8s.~  a
:strong’,tendency  for ice leneao  to form in thesb’materials with resulting damage
to the highways. Perheps  coarse eil.t, if eitpanded to include half of the very e
fine sand separate, would  identify these frost&usceptlble  materials just as

‘well as very fine sand. ‘:, ~.

Dr. Kellogg also pointed outthat classes in the engineering  .soil Calssificatfon
systems carry  no comotstiom  of soil ti$ph+ogy as we understand it. Interpre-
tations, therefore, are restricted :to, thos~~‘Miaible..for~  classes roughly
equivalent Lo our texture~,classas,~  .-In +v+st, we;! ,in .,tbe Soil. Survey, rarely,
if ever, make interpret.ationsbased  n@n textirre,rlone but upon t&xture & 0

other r e l e v a n t  morpho6gical  featuree.’ such as consistence and ~structure. There
is not much justification, therefore+in  hairingsoil  textural classesrefined

._ ., beyond th& precision of classes of consiit&n%;~ .struoture,  andgother morpho-
logical features, Perhaps our aepqatees~  rid ‘textural classes could be evaluated
batter if we also considered the.Atterberg  limits and the kinds of clay minerals.

There was critici.sm of the coucnittee’a reaonraandatibn’  that ‘p&entagae,‘of  grW?l
be determined by sieving’~and weighing;f.n the field, It was pointed out that l

this recommandation  wasat  varianea with a related racorpmtlndation  made by the
Xonmittae on Laboratory Charecterieation  ~of.+Mls, ..Dr.  ‘Carlisle.stat+d that
field sieving of soils. in which cbe fine milterial~ia,  cohesive and not only
sticks together but aisd adheres to the’cdrri-se  fragments, is difficult indeed.
Dr. Crossman added that the aample size, +I$ order @ be “adequate” for material
as large as 3 inches in diameter, should be on tha.order of 1,000 ~to 1,500
pounds!

I’ :;,,-. ,,
Dr. Bertalli  explained “thatithe  
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Grossman  suggested t&a: 20 tmve coar8e fragments, including gravel, ae I’per-
CP-ntage  by vckme’~  was more r:aeful  than “percentage by weight.” Dr. Kellogg
replied  that this w;;e a disputable  mettet. Mont of our determinations of
Plant nutrients, such a8 available phosphorus, are calculated On the basis of
ecLI material  sursller  than  2 em. set a8 equal to 100 percent. These deternine-
tioo8 ignore the soil volume, which may be orcupled  in part by stones, big
roots, etc. It is the cc:xentration  of nutrienta  around the 8~111 plant root8
that’s important. Dr. Kellogg added thet he would like to see a comparison of

1
the accuracy of fertility recomendatioas  pertaining to available phosphorus,
for emfqle, expressed on the basis of soil volume versus Soil wright.

****

Encl: one page with two eumary  charts of genaralized  relationships of AASHO
and Cg (Unified) soil grOup8 to USIWI (Soil Survey) Soil Textural

0

classes.
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Sumnary of Conference

Charles E. Kellogg

We have had a good conferance here. Theau confereuces always Lift my morale.
Some of us were talking about the L'OBBGU~ thin momin~:. We hear a lot nowa-
days of the importance of inter-dfaciplinar~  conferences, with economists and
natural scientists togather, aad groups of natural ocientiots from diffarant
discip1.ine.a. Yat we roast never foil to appreciate tbnt every ecientiat also
needs close communication with his peers, Unhappily, I\KIC~ had to get quite
well acquainted with tha Wayo Clinic. The leaders explained that they never
set up a new department of medicine or new specialization unless they bad the
finances to hire at Least two top paopLe iu that field, They never bud juot
one alono. Their experience had showo that the lono export begins to become
overconfident or to lace confidence if ho hss no one to talk to at Ma lava1
of competence. I realize that many of our soil scientists do have rather
Lcnc~some positicns. It is important that all of ua have opporl1nities to
talk with our peers--with  people of nearly equal ccmpatcnse and equal responei-
bflity.

I should like to point out a few conclnaions and a few items of unfinished
business: We have three major writing projects that are bearing down on us.
Their priorities are aa follows:

1.

2"

3.

~.1

Wa need to complete the Soil Survey Policy Guida. Thio will be
a loose-leaf documcntwith numbered paragraphs to include the
itc-na in our Soil Survey memoranda, WQ hope to have it well
indexed. Some of the meterfal in the eatliar memoranda will be
omitted. Partly, the early mamas were eckxtional. I think we
now have a rigbt to ascdme that many item3 ore not necessary any
more in &at form.

We should complets in written form the new dystcm of ooil clasoi-
fication. (Others even urged ma, Dr. Smiths net to approve any
mzre travel for you until this wes completed.) We've lird to do
this work with our left hands while the show went on0 And Dr. Smith
will continue to have other respwnibilitioa besides com@eting
this job.

After these jobs are finished we should develop a third edition
of the Soil Survey Manual-..-_,,.-,,a This too will be a large undertaking.
We need to prepare for it. From people like you I should like
to have any ideas about contcn~t and arrangomcnt as compared to
our current Manuel-.--0
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It is clear from all the discussions we had the last two week that we uaad
to make aorta substantial mauagoxant i@%%&&anta in 0°K methods of coil
coKKelation. Dr. Simonoon.ha&ba6u a&ad to prepara a document of coneidarabla
length hosed in part on tka many "court decieiocs"  he hae made &bout coil
correlations and his raeaona; But~%ewill aot.be able to do that now until
we can get a little wora lead time on current COKKelatiOfI& gut we will send
out rather aoon a documant on the~nian4g&n!&nt,and operations part of the soil
correlation job, In ttrio adVi8oKy  notice we nacd to remind ouK State coneeK- i

vationists, area coceeKVatl.oniets, and~4oil~sctkutiata  about key point& I
don't thick we really have a lot new to tell tkelp, but we can give nmpkasie
and explain tka consequences of nQt payitigattention to the key opetationc.
We shell try to be clear but oua cacuot .cutup this',job  with a knife. One can
hardly say exactlywhaKe the field paKty l&bder~leoves  off and seuioK come-~-.._
lator begino;  OK where the Stat8 soil sCi#htkst end the principal aoil COKKe-
lator join kands. Soil correlation~i~  a@&3$a:imolving eevetal people;
but parkapa wa can sharpen it up a good deal6

Ona mm11 item I forgot to mention~tha Othet day, Dr. DaKtelli, when YOU WeKe (I)

praocnting  your  report. The people in tke Bureau of Public Bwds have aS6uKad
me that the test data mde iu cooneotioh with planning the superhighwaya in
many counties arrd cities are available'for our use. These aKa not publiehed
but are on file with the responsible engineers in tke State highway departuants.
In some piaces these could be of considerable help.

I was not here to kear the diocussfon'of  foKei?'t~~soilo. I think we'va made a
lot of pKogKese. ThaKe is a lot of lht&eatjkut I tkink we've got to do a
little cleaniug up of OUK methods. Commonly people in f0resQ-y locate, even-
age stands and maka their maasuKemants on many plotc, and than a& the soil
scientist to identify the kinds of-aoil on the ploto. Now this it3 not a gOOd
procedute, art we agK4ed in &mKoa; Under itwe get a lot of stuff that tekae
much time to interpret OK tbst simply cannot be used, A plot ie comonly off
on one side OK the other of the range of the kind of aoil it represent& In
fact, we are lucky if there is not at8oil boundary Kigkt through the middle
of the plot. On the other hsnd, ria have people locating plots on the basis
of eoila and then having one tree on tke plot: And I don't know what we are
going to do with dcta from such plots, We probabl:r have a few people bighly
skilled in both forestry and clotls,~4nd euch'individualn aould locnte  pKOpeK
plots. But I do not really'be'lieiris tkat w8 kava many-.such paopla. Mainly
plot selection ia a joint job. Wetie.ed to put mow emphasis on fair samples
of &_& the kind of soil and the kindbf vegetation that we're studying.
Then we can have a high petcentege of usaable plote. In some aKea8 tkere aKe
more plot data that cannot be used than there are data that can be used.

Now for a piece of unfininhad  but&a&a: I think oua of tke biggact weaknesses
in the present state of our s&l~g~i&ce is:a.lack of knowledge of soil
biology, In many of our pKobleK&we have gone just about as far aB we can go
with morphological techniques 4cd"with chemical and physical laboratory
techniques. We need much more conoideration of the effect8 of both the mall
animala-earthworms, termitea,  antu, and the like--and the bactetia and fungi,
Wa have vary few soil miCKObiOlOgi6te in the United State6 with high-level
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skills in soil morphology. Some simply work with surface soils without
reference to the genonin  and morphology of the whole soil. So we need some-
where in some institution, ours or oomewbere  else, some people who are j.ust
as well informed on soil morphology  as any of our leading soil scientists but
also have high skills in biology.

AC one time our coil chemists didn’t know much about soil morphology. Sow
many soil chemists are also highly skilled in soil morphology and they are
every 60 muoh more effective in Chat work. I wee impressed with the soil
biologisto in New Zcelund. They bsve this kind of competence that we now
expect of our 6011 chemists, They are thinking of the whole soil as much a6
our soil scientists working in soil chemistry and phyeics. Soil biology is a
serious limiting factor with us.

I should like to tell another story about New Zealand. Many of you know Norman

l
Teylor O He is one of the best research leaders I’ve ever known. We hed 8
1itCle party for him where people presented little talks. One called Norman
Taylor a humble man, with which I agree,
don’t agree.

and a100 a simple man, with which I
Any man that can get everybody from the loweot worker to the

l’rime Minister to do what. he wants is not simple, even though  ho may be humble.
We’ll,  Nmn-an  wanted to get a new soil science. building. When I was there in
‘49 their quarters wero left-over United States temporaries along tk q,uay in
Wellington, They were quite simple, indeed, and crowded. So Norman designed
his new building and in the process he cut out a good deal that he wanted.
Finclly he got the building designed. It kicked sround  the Cabinet but he
cou1.d not get it approved.

l

Meanwhile the animal huobandry peopie had been working cn a facie1 eczema
disease of sheep. Some poison caused the disease, They had been able to
extract a few milligrams of this poison. Norman Toylor bad on hia staff the
kind of soil biologists thst I’ve boen talking about,, They got the idea that
this disease wee related to the soil, perhaps eomzthing  in the soil flora.
They finally located e fungus that grows in the 8.)ril which throws out spores
con:aining this poison, They were able to meko the poison by the pound.
When they had the research sewed up reasonably well, they arranged demonst-ca-
tiona for tho Minister of Fir&nce,  the Minister of Science, the Minister of
Agriculture. (Now you understand ohcep  are very important to New Zealand.
I hadn’t seen so many sheep per acre before.) So the next day the Minister of
Finance told Norman Taylor that he had signed the requisition for his building
and he was not even bothering to send it to the other Cabinet Ministers because
he knew they would approve it onywuy. Now 2 believe there is morel in this
story- Unhappily, we may not heve soil biologists who can get a building this
way. But we cau see that our work results in something thet people need, that
prevents waste, and that improves the economic growth of the country. And I
think that’s what we’re doing.

Thank  you, gentlemen, and have a pleasant trip home.
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